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TO THE RIGHT HOITORABLS 

JOHN EARL OF ST. VINCENT, K.B. 

ADMIRAL OF THE WHITE, 

lAcutthant General of Marines, and First Lord 
Commissioner of the Admiralty. 

My Lord, 

TAKE the Liberty to put this little Treatise 
on the Education of Sea Youth under your 
Lordship's Protection, by offering it to your 
Notice through the Channel of a Dedication. 

From the Knowledge I have of the strict Atten- 
tion your Lordfhip has always paid to the Instruc* 
tion of the Young Gentlemen in the several 
Ships which your Lordship has heretofore had 
under your Command, I am sure I could not 
dedicate it to a fitter Person, or to a better Judge 
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IV DEDICATION. 

of its Utility ; and, from your Lordship*s high 
Official Situation, certainly to no one who can be 
of such essential Service to its Success, if it should 
be so fortunate as 40 meet with your Lordship's 
Approbation and Recommendation. 

That the Lustre of your Lordship's Victories 
may only be exceeded by that of your Wisdom 
in Council^ is the sincere wish of, 

My Lor», 

Your Lordship's 

Most obedient, and 

Respectful Servant, 

DAVID MORRICE. 

May, ISOl. , 
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PREFACE. 

JL HIS little Treatise forms part of a larger Work 
the Author has lately published, entitled " The 
Art of Tjsaching or Communicating In-' 
5TaucTiON> examined, methodized, and facili- 
tated 5 which, strongly sanctioned by the written 
Opinions of eminent judges annexed to it, is dedi- 
cated by Perniission to the Rev. Thomas^ Ren- 
NEL, D.D, and F.A.S. Master of the Temple, 
and to the ReV. William Whitelock, M.A: 
Master of the Academy in Soho Square, and suc- 
cessor tp the Rev, Dr. Barrow, 

The Work itself, which is sold by all the principal 
Booksellers (price 9s.), forms an Improved System 
OF Teaching* and a Compendium of Instruction 
for Youth in almost every Branch of Scholastic 
Education ; the Principle of it being to simplify, 
and reduce to the level of youthful Comprehension^ 
the several Branches of which it is composed. 

A3 The 



I . Vi PREFACE. 

The Plan of the present Treatise is as follows : 

^ Section I. contains Hints for the Improvement of 

the Education of Sea Youth, and points out the se- 
• veral Duties of a Schoolmaster in the Royal Navy. 

Section II. contains a short System of Geo- 
graphy and Astronomy, clearly and methodi- 
cally arranged, by way of a continued Lecture, and 
divested of all unnecessary or superfluous Detail. 

Section III. contains a short but comprehensive 
System of Chronology, upon the same Princi- 
ples, the Knowledge of which is absolutely neces- 
sary to the Study of Navigation. 

Section IV. contsuns a Treatise on the Ma the- 
•^ MATics, as preparatory to the Study of Navigation, 
likewise arranged on the above Principles. 

Section V. contains Hints and Instructions for 

the speedy acquirementof the French Language, 

' the Knowledge of which is so important to Sea 

Youth. 
A . Section V I. contains direftions .for Sea Youth 

studying without a Master, and pointing out to 
them, under the several Branches of Education, the 
best Method of attaining the Knowledge of them, 
and the properest Book^.to bq sele;cted for that 

Purpose. 

. ^ Tht 
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The Author has only further to observe, that 
the whole of this Matter is so clearly arranged, 
and explained in such a methodical Way, that 
young Boys may instruct themselves, as far as it 
goes, almost without the Assistance of a Master ; 
and that is the principal Intent of the Treatise ; 
which he flatters hifnself will be found worthy the 
Attention of Commanding Officers in the Navy, 
the Company's, and the Merchants* Service, as a 
Book proper to be put into the Hands of Sea Youth 
previous to their beginning Navigation ; for, at pre- 
sent, there is nothing extant, so arranged for their 
use. 
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ON THE 

EDUCATION OF TOUNG GENTLEMEN 

IN THJB 

ROYAL NAVY, &c. 



SECT. I. 

General Remarks. 

JL HE attention paid to the education of you n- 
KERs, or youngsters (as they are tdrmec^ in the 
toy al navy, is very uncertain, and at best but trifling. 
It is the captain's duty to see that they are properly 
taught English grammar, , writing, accompts, and 
the elements of the mathematics, to lay the foun- 
dation for navigation ; but, in general, though the 
captain m^y mean well, and even endeavour to have 
it properly done, yet there are so many circumstances 
that occur to interrupt,' if not totally to prevent, the 
accomplishment of his wishes, that it is not to be 
wondered at, if the object be not attained j not- 
withstanding, in many ships, the captain himfelf, as 

B well 



2 ON XPE EDUCATION 

well as the lieutenants, frequently take one or two 
each under their particular care, and instruct them 
as they find opportunity, independent of what they 
are taught by the school-master, if there happen to 
be one. 

' The little encouragement given to school-masters 
employed in the navy, added to their ignorance in 
general of almoft every thrfig but navigation, and 
the extreme youth of thofe, who are commonly 
sent from Christ's Hofpital to fill these situations, 
render the improvement of young gentlemen at sea, 
or even their retaining (for want of practice) what 
they may have already learnt at school or at home, , 
very precarious ; except, indeed, a properly qualified 
fchool-master is procured, and to whom it is made 
worth while to undertake a business, that in port 
and in the bed of weather is not very agreeable, 
but at sea and in bad weather, if attended to at all, \ 
IS beyond description unpleasant: indeed, in very 
bad weather, it is impossible to pay any attention to 
the youngsters at all, especially in frigates. In ships 
of the line they may be 'able to do something 
ev^n in bad weather, as their school-room accom- 
modations are better, and more likely to make it 
bearable to them. 

I am sorry to say that drinking is too common 
a complaint made against school-masters in the 
riavT;, and that however it may be pleasing or useful 
to themselves in drowning care and thought, keep- 
ing out the cold, or enjoying the society of their 

mes^- 
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mesd^'inates ; yet it i$ totally destructive of their 
authority over the young gentlemen who are placed 
imder their direction; and,. besides setting them 
the worst and mod dangerous example that can be 
held up to their view at sea, it disqualifies their 
instructors from attending to their duty next day, or 
discharging it with any tolerable degree of ad- 
vantage to their pupils. 

Inebriety at sea is ten times more criminal and 
dangerous than on shore, as the lives of a whole 
ship's company are sometimes at the mercy of a man 
in liquor. It were also very much to be wished that 
the schoolmasters of men of war, instead of winking 
at, or joining in, the odious ungentlemanlike prac- 
^tife of swearing on every trifling occasion, would 
discountenance it in others, and discontinue it 
themselves : and above all, prevent, by every means 
in their power, the youngsters under their care 
from practising it. All indecency of conduct and 
language ought alfo to be strictly prohibited and 
prevented. 

It is the school-master's business to teach them 
good manners and behaviour, as well as mere na-. 
vigation, which, after all, is more frequently better 
taught them practically by the superior officers, than 
theoretically by himfelf. 

It may be urged again3t this, that it is impossible 
to restrain young lads at sea, and that they will 
swear, drink, and talk indecently, as well as grown 
people about them, whom they see and hear prac- 

B 2 _ tising 



4 ON tHE Et)trOAtlDN 

tising the same improprieties i either bteiitisef 
cuftom, and the ro\igh habits acquired at «ea, have- 
sanctioned it> or because there is too. much licence 
allowed them, and too little niotice taketi of it by 
their superior officers. To this I answet, that in 
a well disciplined ship, that need never be the case, 
except- the scho6l*ma$ter himself wishes it to be so ; 
and I do not speak upon flight grounds, L speak- 
ftom my own expeticnce, a^ a school-master of a 
man of wars where, notwithstanding the bad ex-' 
amples set by othfefs in their mess, and by those 
around Aeni, I not only brought seven youngsters, 
from ten to sixteen, most completely under subor- 
dination, both in school- houts, and at other times, 
but alsro totally bmke them of the habit of swearing, 
and talking indecently, at le^^t within my hearing/ 
' or of any of the better-dispcteed part x)f 'the ship's 
company ;■ but hfed 1 'given ^iy ■ to^ sw^irmg and 
inebriety myself, I could not have effected that 
change in them. This was done without making a 
single report or complaint to the captain (a noble- 
man of high rank in this country, whose clerk I 
also was at the same time), and much less resorting 
to punishment : — it w^s by the force of good ex- 
ample, earnest and ^ood advice, kindly and politely 
administered, mixed witb some shevi^. of spirit and- 
authority in enforcing it. 'They had sense enough- 
tb see that I meant them well, and did my duly ; 
that ensured their obedience and respect, and such 
conduct always will ; and much more so in a man 

of 
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6fVar, than on shore ; because if their natural 
kHClinatfiOQ be riot to do whit they ought, you have 
9Miediate resort lo disgrace and punishment, fai" 
more seriom gifd eiFectoal than in schools.. 

With respect to the care of their persons, clothes; 
md linen, 'wbk:h it is al$o sometimes expected of the 
school-master to see them attend to, there can be 
to great dtfficuity about that. . 
' When the schoolmaster joins tiie ship, if it bd ' 
ejEpected of him, be «ught*t6 malce Averyypiingstep 
Oliver to hsm ah inventory of the contents xyf his 
chest, and examine the articles once every fortnight 
or ftO')> taking care i^heiiever )^ ship com^s into 
port, to see that they each make a bill of their foul 
Imen, and have it all sent together, tied up in 
separable bui^dles^ ticketed with th^ir names, and 
the contents, to the best and most ta be depended ' 
upon washer- woman in the place, fixing a day for 
its being 4one and sent ofF to the ship ; which day 
should a] Ways be three or four at least before she is 
expected to sail ; 4Ls by (hat meaps he will avoid its 
being left behind till they next come into port, 
which too often happens, and perhaps the linen is 
totally 4ost. 

With respect. to cleanliness in their persons, he 
should never suffer them to come to the mess table, 
or into the school cabbin, without washing their 
hands and faces ; he should insist on their keeping 
their heads perfectly clean ; and, when opportunity 
seryesj make them wash from head to foot : and as ^ 

B 3 nothing 



6 ON THE EDUCATION 

nothing is so necessary on board as cleanliness, he 
ought to be the more particular about it ; by no 
means permitting them to mix generally among 
the men, or frequent the galley fire, except duty 
require it. 

The school-master should also take good care, that 
in whatever mess they are, or how much soever di- 
vided in that respect, they should never be permitted 
to receive o; manage their own allowances of wine 
or spirits ; it of course belongs to the mess they arc 
in : and a younker ought never to be suffered to 
drink more than two glasses of wine after dinner, 
or one glass of grog ; if the beer be good, let him 
drink of that as much as he pleases. 

Some attention should also be paid to their bedding, 
to see that it be. kept dry and sweet, and as often 
as the hammocks are piped up, to take care that 
their's be among the rest ; * for sometimes, through 
mere idleness, they will thenjselves neglect to 
make the main-top-men, or whoever are appointed 
to that duty, carry them up, if they are not looked 
after, from time to time, especially those who , 
sleep in the cable tiers : any neglect of this kind 
should be strictly reported to the first lieutenant. 

When the hatchways are open, the youngsters 
should always be cautioned againft playing inad* 
vertently near them ; arid care should be taken at 
the same time to tighten a rope round them, to pre- 
vent accidents, if possible. 1 lately saw an instance 
of a*youngster falling down the main hatchway, in 

running 
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running backwards at play, and had not some 
empty bags and spare hammocks broke his fall, he 
must have been dashed to pieces, or at least have- 
had his back broken: — Upon that occasion the cry 
was, and very obviously. Why not tighten a rope 
round the hatchways when opened, tp prevent such 
accidents ? 

Another thing I have to o)3s6rve is, that when- 
ever the ischool-master perceives an improper 
growing familiarity between any of the yoiinkers,- 
he should immediately separate their birthSi' and 
forbid their being seen together in private, or lay- 
ixig^ hands on each other. On this head I speak 
very seriously ; it is a matter of the last importance,' 
parficularli/ at sea, and I have myself had occasion 
to put the advice I am now giving in practice, under 
similar cilFcun^stances. Wh^re there is any suspi- 
cion,' every means should be pursi^ed to ascertain 
the truth, and the most earnest and impressive ad<f 
vice given them upon a subject, which delicacy 
forbids me, entering farther into a Work of this 
kind, however necessary to the welfare and happiness 
of thousands it may be, to speak more explicitly 
about it/ 

This hint, I hope will answer .the purposie I 
intend it, to teachers of all descriptions, and indeed 
to parents, and every person concerned in the care ^ 
of youth* 

I shall now state some rules applicable to the 
school-master's duty» You are first to consider, 

B 4 that 



9 ON THE EDUCATION ^ 

that your pupil^ are no longer subject to school 
disciplines but» being under martial law, your 
resort, in cases of absolute and extreme necfessity, 
i^ to tbe captain's authority ; to whom it is your duty 
to report the idle and disobedient for punishm^t, 
yhich he will cause to be inflicted in the manner 
and degree that he may judge proper i you are by 
no rnean^ to stril^e a younker yourself; 

In teaching navigation, it will be found most 
advantageous tp the ptipil in the end, to begin by 
malting him well acquainted with the eiemiintal 
part of Euclid, apd not sufFerring him to attemjit any 
thing elfe till he has got the d^ndlions^ axiamSf ifc^ 
perfectly by he^rt, ajjd can with the utmost 
readinew describe pn papQr, or ^ slate, every Jino 
aod %ur$ necessary for him to l;:now, where the 
nicety of Uie compa^ is not at 6rst wanted. 

As navigation, is an amusing and pkasiftgart^you 
yriU find no great difficulty in gaining your pupil's 
attention to.it, ^nd leading him on to acompleat 
knowledge pf the science, by kind and attractive 
means. 

. It is impossible to Jay dpwn any better system or 
guide to the attainment of it than are already eij;tant, 
sueh 99 Haifiilton Moore's, Robertson's, Atkin- 
son'Sk* &<t?. : these, however, being rather calculated 
ibr grown pisrsons, or at least for pupils who are not 
quite young, something, I think, upon a smaller 
and easier scale might be drawn tip, better adapted 
to the youDgest class of sea youth ; however, the 

teacher 
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teacher has it always in his power to write, out for 
them the elemental parts of the science, in a clear» 
concise,, and perspicuous manner, -on his own plan; 
rendering plain to their understandings, any thing 
that might not appear quite so intelligible in the 
larger works which naay be put before them*. 

It is not my intention^ to enter into the particulars 
of. the study of navigation, as it is a science so 
much reduced to a j:ertaidty (except indeed in that 
most important point of all, precision with respect 
to the longitude), and contained within so narrow 
a compass, added to the very masterly works already 
published on the subject, that it U quite unnecessary^ 
and indeed impossible, ia a treatise of this kind to do 
it ; all that I can attempt is, to lay down such general 
rules for the gtxidance^f the master, as may enable 
him, with the assistance of such able publications 
as we already liave in every branch of that science; 
to lead his pupils on, with pleasure and. facility,. to 
the acquirement of the particular objects he may 
have in view for them*^ 

Before I suffered the pupil to enter upon navi* 
gation, I would endeavour to make him welj 
acquainted with the principles of ^geography and * 
astronomy, as introductory to it, I would also give 
him a general view of the origin> and the improve^- 

• There b a work published by Mr. Kelly, of the Finsbory Square 
Academy, iatitled Spherics, i&c. Ivhich in this view wouIdl)e fouo4 
tery useful, a^ it contains an Irttrodtiction to Nmat^al^jfttronomy 
upon the plam and consiie principles I allude to^ . 

ments 
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mcnts that have been progressively made in the 
science of navigation, from its first rise amon^ the 
Fhcnxiciansy to its present almost perfect state of 
maturity in this country. I would describe to him 
the first attempts that were made along the coasts 
of Africa, where navigators were near three years 
employed, in exploring from the Red Sea, to the 
mouth of. the Nile. 

I Would inform him that theif had nothing but 
the heavenly bodies, and the prbhiinent parts of 
hmd for their guides in these surveys ; and that con- 
sequently tbey^ could never venture to go out of 
sight of land j but that the discovery, or rather the 
iinprovement of the mariner's compass, in the year 
1S02, by Gitna of Naples, emboldened other. navi- 
gators, by degrees, to leave their native coasts, and 
explore the ocean. I would describe to him very 
minutely the nature and particular -uses of the 
compass, and the properties of the needle, shew- 
ing him the instrument itself, and giving him a 
compleat idea of it: it is not enough for the 
master to sit down and explain such points as these 
to his pupils, without practical demonstration being 
given them at the same time. The nature and virtues 
of the magnet, as well as its general comparative 
application, should be particularly explained to them. 

In telling a young pupil that a circle is round, 
the teacher should at the same time demonstrate it to 
him, and convince his eyes by putting into his hand 
a round piece of money, wood, or any other substance. 

In 
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In telling him that a globe is a solid round sub- 
stance, put into his hand at the same time an apple, 
a marble, or a ball, to convince him the more 
eflfectually.— The same with respect to the difference 
between a spherical and a globular body. 

I would then inform him, that, in consequence of 
the above important discovery, navigators being 
embpldened, had traversed the vast Atlantic and 
Southern Oceans; where, for many weeks together, 
they were out of sight of land, and solely guided 
by the compass and the stars; had discovered various 
islands, continents, &c. ; that the merchants whose 
trade was then confined to their own coasts, and 
had not yet, ventured far from home, now began to 
enlarge their views, to build their ships upon a 
larger scale, and to open a commercial communi- 
cation with countries and people, to whom they 
were before strangers, and utterly unknown ; that, 
by degrees, in the course of ages, this intercourse 
was improved, and encreased in proportion to the 
extent of the discoveries made ; a regular account 
of which I would give him in abstract, from the 
discovery of America and the West Indies, down 
to the latest made by Captain Cook, and the other 
emipent navigators of the present day : I would tell 
him that so great was the improvement in this 
science, that voyages (for inftance to the East-{ndies) 
which required three years to perform, are now 
effected in twelve and eighteen months, or less. 

* I would 
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I would then inform him, that even in the middle 
*pf the vast tractlesti ocean, and many days sail from 
land, it is possible, from the improvements made^ 
and the precision to v^hich this science is now 
reduced, to asciertain exactly where the ship is, how 
far she is from London, or any other given port, 
and how many knots or miles she has riinan the last 
bour^ day> week, or month. • ' , . . 

I would then describe to bidawhat latitude, and 
also what longitude is^ explainiag it a^ xH)th4ng more 
than (in the words of Mr. Keixy just' mentioned) 
" Jinding th^s ph^e where- (h& s/iip is,* the same as 
you would what a chck it is i in the course of which, 
the master w:ould naturaJly. explain to him the im- 
portancQ of asqejrt^iijing that point wi<h the utmost 
precision, by meaniS of «uch a well regulated time- 
piece, as might not be liable from accident, to vary 
in the course of the voyage i informing him that the 
object was of su(h immeofie consequein^e, that pan- 
iiament has given no leas a suoi than' twenty thou^ 
sand pounds to one man (Mr. Harrison) for the 
invention of a time<-piece ; and that ;rewards were 
yet offered for, one more perfect. The teacher 
might then shew him the quadrant, mvi explain to 
him, in a plain and intelligible way, the nature and 
use of it, and, by degrees, make him learn to take 
an observation c the more gradually a pupil is in<^ 
troduced to the knowledge of any particular science 
or instrument, the more effectual ^nd perfect will 
his acquaintance with it be« 

^ Most 
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Most young people may be led on gently and 
willingly to the* study of any art or science, if their 
their curiofity be properly excited, and the business 
made a kind of amusement to them, instead of a 
task ; and this remark cannot be too much attended 
to in every branch of learning. 

In beginning to teach any particular branch of 

education, the master should first explain to the 

pupil the nature, uses, and advantages of it :— for 

instance; in teaching navigation, he should first 

inform him, that it is a science which instructs men 

to guide and direct a ship from one port to another, 

or from one country to another, in the shortest and 

surest way, by means of the helm or rudder, the 

aftion of the wind on the sails, and the keeping 

a proper reckoning : he should then shew him the 

helm, describe its use to him, and explain how in 

large vessels it is worked by the wheel, where one 

or two men constantly stand, when the ship is under 

way, to perform that duty- I would then inform 

him what it was to cun the helm, shewing him at 

the same time the wheel at work, and telling him 

that, from its shape, the rudder was calculated to 

cut the ship's way through the water, and steer her 

course, according to the direction given it by the 

men at the wheel, and the state of the wind. 

1 Would then describe to him the nature and pro- 
perties of the wind, how it acts upon the sails, and 
consequently upon the ship's course. If piasters 
. (as I have before observed) would attend more par- 
ticularly 
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licularly. to Jirst principles in every thing they 
teacb> pupils would be better informed ancl easier 
taught: Jto illustrate my meaning in this .case, for 
instance, I would not confine myself to speak of the 
wind merely as an element that blows and impels, 
but I would inform him that it was the particles of 
the air (invisible however to our grosser eyes) im- 
pelled and put into motion, by causes which men 
have not yet discovered the nature of; and, as one 
little piece of knowledge conducts to aaother, I 
would explain to-him xiihy we are not able to see 
those particles of air, and what it is that occasions 
the deficiency in our sight ; from which the master 
might take occasion to explain to him the nature 
and uses of magnifying and microscopic glasses, in- 
vented to remedy such analogous defects. I wouJd 
also explain to him why the wind is more boisterous 
at sea than on land : and also describe the nature of 
the trade winds^ and how apd for what reason they 
differ from the general nature of winds. ^ 

The mode of keeping the reckoning should then 
be explained to him, as being done by finding the 
latitude and longitude ; describing it to him a$ 
being performed either by celestial observations, or 
by the dead reckoning, calculated from the compass 
and t\\^ log line ; the nature and uses of both which 
I would minutely describe to him, and at the same 
t\mt shew him the practical effect of them, when 
the Iqad is throwing, or the variations of the com-, 
pass calculating^ 

Let 



X 



OF SEA^YOUTH- i$ 

' Let any indifferent person ask* many of our sea 
youth, even grown midshipmen, what navigation is ; 
and their answer would very probably be, — that it 
was something that related to a ship, without being 
able to define exactly what it was : it is such little 
circumstlances as these that I would always strictly 
attend to in teaching, in whatever branch I wa$ 
engaged : to make the fundamental principles clear 
and plain •to scholars, is to make them half 
acquainted with the science. 

I have reason to think that many of our more ex- 
perienced classes of sea youth would be very 
much at a loss to describe upon what mechanical 
principles the helm is worked, and the ship moored 
^and unmoored, or, in other words, the anchor hove 
out and taken in by means of the capstan^ and 
the astonishing purchase it has : — the same of 
the tompass and the quadrant. . 

From whence may this deficiency be said to arise ? 
From natural want of curiosity in the first place, and 
from superficial instruction, in the second place : 
the former is to be remedied by leading or attracting 
the attention of the pupil to the point you wish him ; 
and the latter rests with the teacher, by beginning 
always with explaining the primary, 2(nd then the 
secondary principles, and so on progressively to the 
less important features of the subject, whatever 
it be. 

I have been all along supposing that the sea 
pupil has been tolerably well instructed in the prin- 
ciples 
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ciples of geography and astronomy; and I shduld 
hope that the same strict attention to the fiirst prini- 
ciples of these sciences would be paid by the 
master, as to navigation itself. — In teaching them 
these two sciences, as well as every thing else, I 
would, as the French emphatically term it [rcmonter 
^ lafource), go back to or begin at the very fountain 
head: for instance, I would, in addressing my 
pupil, inform him that the word ' geography is de* 
rived from two Greek words, gi, the earth, and 
graphosy a writing or description of; that the science 
first originated witb the Egyptians ; and that they 
conceived the idea of it from the necessity they 
were under from the overflowings of the river Nile, 
to measure and mark their lands ; that when the 
water retired to its proper channel again, they might 
be able to distinguish each other's portions : this 
particular art was called geometry, which word 
is derived from two Greek words also gS, the earthy 
and metron, a measurement ; but it leads to the 
science of geography, which in fact was only en- 
larging tbe idea, and applying it to the globe itself, 
upon more extended mathematical principles. 

Of astronomy I w*ould observe to my pupil, that 
it is derived from two Greek words, aster, a star, 
and no7nos, a name ; that this science also originated 
with the Egyptians, and was improved by the PhcB- 
nicians, who made use of it for the purposes bf 
navigation, as i have before observed. 

I would 
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I Would then inform him that astronomy is a 
mixed science, composed of physics and mathe- 
matics ; that the physical part treats of those lawsof 
matter and motion which regulate the various 'ap- 
pearances of the heavenly bodies ; snch zs attraction, 
graxntafiouy centripedal and eentrifttgal force ; that 
the mathematical part determines the quantity of 
either matter, fpace, or motion; such as asccrtat6Tn^' 
the magnitudes, distances, periods, eclipses, and 
other particulars of the heavenly bodies. 

He n^ighf then be told, that astronomy was dis-' 
tinguished into solar or terrestrial, according to the 
supposed situation of the spectator j sttid at the 
same time informed, that tftough the sunf and other 
heayenly bodied appear to move refund ffie earth, 
it is the earth iii fact v^hich nioves r6und'the sttn, 
and that it,, as well' as tKe other planlets, (which is 
derived from a Gfeefc word, planao, signifying to 
wander, and are also called ^rra/Zc^, to distinguish 
them from the ,fixed star$,) have two motions, one 
rourid ^hek own axis, and another round the sun, 
in an orbit or circular course, appointed for t!hem by 
the Almighty and wise Creator at the beginning 
of time : — that the sun, (however it appears to the • 
contrary,) is stationary in the heavens, though it 
also has a motion round its own axis, ItStouM then 
teli hira htfw that was known, visi. by obse!rfving the 
valried positions of the spots seen on Ms dilk, at 
different periods of the year, of spaces of time In 
which the earth moves round him. 

C I have 
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I have been in the habit of observing to my pupils^ 
that the reason why we are told in Scripture that 
" the sun moves round the earth ;" that " he re-^ 
joices as agiantto runhis courfet^ &c. &c. is, that 
Moses and the other sacred writers spoke of things 
as they appeared to be, and not as they really are ; 
because they were teaching religion, and not astro- 
nomy, and addressing themselves to an ignorant, 
obstinate people, who would have totally disbelieved 
them, if any thing like doubt had attached to the 
doctrines they advanced; and that it is also a ques-* 
tion whether those writers themselves knew the 
real state of the /matter, as astronomy had not at. 
that time been brought to that perfection to which 
it afterwards was. . 

I have also accustomed myself to illi^strate the 
motion of the earth round its own axis, and the, 
genial heat it receives from the sun, by the common 
simile of a joint of meat revolving upon a spit before 
the fire, which I have found in general well enough 
calculated to explain that point to youth, and do 
away in their minds the idea of the sun's , moving, 
round the earth. 

I would likewise make the pupil acquainted with, 
the influence of the heavenly bodies on this globe ; 
explaining to him, that if the sun by its heat and. 
genial qualities, can have such a wonderful effect 
upon animals and vegetation, as he must perceive 
it has, it is not to be wondered at if the moon have 
some influence likewise ; from which I woqld tak^ 

occasion 
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• 

occasion t6 observe to him, the eflfect it has by its 
attractive powers on the vsratery element, in causing 
a flux or reflux of the sea, (called tides,) and raising 
or lov^rering the waters, according to its position 
with respect to the earth. I^ould also explain to 
him the phoenomena of currents, whirlpools, water* 
spouts, &c. &c. . 

The laws of gravitation and attraction, by which 
the heavenly bodies are kept within their proper 
spheres, should also be fully explained to him, upon 
the Newtonian principle ; the nature of comets, 
and the eclipses of the sun, moon, and other heavenly 
bodies should likewise be thoroughly imipressed on 
his mind, and practicial lessons given him on the 
subject, by means of the globes and the orrery. It 
is. not enough to tell a 'youth that things are so^ 
but you must illustrate your observations by some 
kind of demonstration, as near to the purpose and 
fact as possible, and so in every thing you teach 
him, 

I would also make the pupil learn very correctly 
those chronological principles which are indispen- 
sably necessary in the study and practice of navii 
gation, such as the cycles of the sun and moon, 
the golden niimber, the dominical letter, the epacts, 
the synodical month, the solar, lunar, and sideraA 
year, &c. ; for particulars of which I refer the 
reader to the Section of Chronology^ which con- 
tains all that is necessary to be known to youth, 
laid down in a very concise and clejar method. 

C2 Thus 
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Thiw far with respect to the master's teaching 
fhe ^4: y^uth navigation. 

Th^ tieiet point th^t requires particular attention, 
is the study of the French language, which being 
the mo^ gtnerafljr spoken, is the most likely of all 
others to enable the sea youth, upon. urgent occa- 
sions, to explain himself to foreigners, with whom 
hfe may be tinder the necessity of conversing at sea 
tipon the meeting or taking of an enemy's ship, or 
in harbour abroad J and if to that the pupil call add* 
a little knowledge of the Dutch and Italian lan- 
guages, it will be as much as will ever be necessary 
fer him, let him be stationed in whatever part of 
the world fee may. 

In English grammar, writing, and arithmetic, he 
ought to be made as perfect as possible, consistent 
with the time and opportunities he may have, and 
the degrees of the previous progress he has made at 
school ."there is abundance of time and opportunity 
in a man of war for the improvement of the young 
midshipmen m all these branches, if the captain 
and schoolmaster be conscientious. 

Arithmetic, in particular, is indispensably ^ne- 
cessary to the 'practical study of geography, astro- 
nomy, and navigation ; and, of course, it ought to 
be a previous object of attention; or if it have not, 
' should be made every possible progress in, while 
learning the elemental parts of these sciences. 

Every thing that relates to the education of a sea 
youth is bfettcr taught by practice than by theory; 

but 



but where the twociii l>e ubited> it ^iiJl always 
prove of unspeakable aAvwtage to \Ai» k !tf^4 \( ^ 
able conscientious ' master c^A be fqun^ij, wl)o wiU 
take the trouble to descend to first.pri^^i^l^* ^nd 
with simplicity of language, and perspicuity of 
explanation at the same time, demonstrate what hQ 
teaches or lectures upon in any pat;ticular scieiK:e, 
the improvement of the pupil «»ust;.bp. pqnsi? 
derably expedited and facilitated ; , but the pay. 
and advantages of schoolmasters in the p^yy want^ 
a great addition, to make it worth, wbik tp ^ 
grown person to engage in it :— the youpg npatbe- 
maticians from Christ's Church have the chant^e oi 
promotion to a lieutenancy, (for all schoolmasters 
rank as midshipmen,) and consequeBtly tothc com-, 
mand of a fleet. 

Precision and correctness ought to be particu* 
larly inculcated on sea youth, in every thing they 
learn; for these ingredients will be essentially 
requisite in their nautical calculations, and, if not 
strictly attended to, will lead them into perpetual 
errors, and constant perplexity : to give them that 
habit, only requires the master's attention and 
regard to exactness at first j custom will make it na- 
tural to them. 

With respect to the choice of the books they 
should take to sea with them, that may be best de- 
termined by some friend who has been in the service, 
and is conversant with the education of sea youth : 
however, I shall just mention what I conceive to be 

C3 ^ the 
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the most essential and useful books ; which are, Ha^ 
mHton Moore's Navigation, and Kelly's Nautical 
Astronomy 5 Turner's System of Geography and 
Astronomy; Guthrie's Geographical Grammar, with 
lEucHd, the Preceptor, in 2 vols, by Dodsley^ and a 
Gazetteer. A case of instruments is also necessary. 

A good English grammar, a bible, and a few 
well selected amusing authors in our own language ; 
at French grammar, a fable book, Telemachus, 
and Gil Bias, with a dictionary abbreviated, are as 
many as need be taken, 

if I were to add one more book, it would be a 
dictionary of sea terms and phrases, in four lan- 
guages s viz. Italian, French, Spanish, and Dutch, 
lately published by Neuman. 

The sea pupil will find the observations under the 
heads of Geography, and Astronomy of confiderable 
]4se to \m\. 
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SECT. 11. 

Geography and Astronomy. 

ITHOUT a competent knowledge of geo- 
graphy, neither chronology, history, nor politics, can 
be properly understood ; nor is it possible to have 
just ideas either of navigation or commerce; there* 
fore, in this country, it most particularly becomes 
an object of education, as well as of the teacher's 
serious attention, and should always precede the 
study of those sciences. 

It is not my design here to enter into a very mi- 
nute detail of the business of teaching geography ; 
but merely to throw together those hints which I 
conceive will ehable young teachers to do it with 
advantage to the pupil and facility to themselves. 

The science of geography is not difficult, as 
from its limited nature with respect tons, and the 
extent of our possible knowledge of it, it is confined 
within a very narrow compass, and therefore the 
more easily and certainly taught. 

The learning the figure of the globe, the situation 
and boundaries of the four quarters of the world, 
and that of particular kingdoms and countries, being 
only an exercise of the eyes and memory, a child 
even will learn and retain them with pleasing* 

C 4 A boy 
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A boy of six years of aga may soon be taught to 
know, and readily point out any country on the map 
or globe, or any of the .cou^ities in the map of 
England, the great rivers, promontories, straits, 
bays,' 85c. and eve^ to iSnd the loqgitude and 
latitude of places. 

These things, howevfy, that he n«y thus learii 
by sight, and ^et by rote, are not all, I confess, 
that he is to learn upon the globus ; but still it is 
^ |;ood step towards it# and preparing him in 
such a way as to make the remaindef much easier 
and pleasanter to him, when his judgment is mar 
' tared jenougji for it ; bp$ides, it gains so much time 
now, and froni the pleasure he feels in knowing 
things of this kind, he is insensibly led on to the 
acquirement pf other branches. 

Jl^e$/ci£N€p OP GEOGRAPHY chiefly consists ift 
^ d.escription of the surface of the terrestrial glpbe^ 
which is naturally composed of two parts, land and 
water, and is therefore called the terr^quepus 
globe, froqi thel^tin words, terra^ laijd j sind aqua, 
i^.atjer: .each of these elejiien^s are is^bdiviided into 
variolas parts, and are distinguishpd by different 
names, 

The study of the globe is divided into two partsi 
th<e nat^rah ^nd artificial or mfltficmaticaL 

Tl>e first thipg that the pupilmust be taught, is 
tl^p ^[^atural division, by which wfs mean the several 
positions of the different parts of the e^rth and sea, 

under 
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under various naiu^s and distinctions : there is also 
the political division of the earth, which considers 
it as divided by men into empires, kingdoms, 
states, provinces, &c. 

Of the Natural Division of the Earth. 
Land. Water. 



1. Continent^. 


1. Oceans. 


2. Islands. 


2. Seas. 


3. Peninsulas. 


S. Bays or Gulphs. 


4. Isthmus'. 


4\ Streights. 


5. Cap€s or Promon- 


5. Creeks or Sounds^ 


tories. 


6. Lakes.' 


6. Coasts or Shores; 


7. Rivers. 


7. Banks/ • 


8. Channels. 


8. Mountains. 


9. Roads. 



9. Vallies, Woods, &c. 10. Harbours. 

•The second, those artificial and imaginary lines 
which have been invented by mathematicians, and 
are only supposed for the better improvement of that 
science : this comprehends the greater and lesser 
circles, lines, ficc. qx\ the globe 3 viz. 



Of 
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Great , 
Circles. 



Of the Artificial Division. 

"1. The Equator, or! , • «„^k^. 
Equinoctial - } ^ ''^ ^"^^"^* 

2. The Ecliptic, or! . _ 
Zodiac - - J ' 

3. The Brazfen Me-1 j 
ridian - - J ' 

4. The Wooden 1 . 

Horizon J 

Lesser f 5. TheTropicks - - 2* in number. 
Circles.! 6. The Polar Circles - 2 ^ 

7. The Colures, Equi-l ^ 
noctial and Solstitial j 



Other 
Parti- 
culars 
neces- 
sary for 
the Pu.' 
pil ta 
be ac- 
quaint- 
edwith. 



5 
60 

1 
2 
2 
1 



:} 



1 8. The Zones 

9. The Climates 

10. The Hour Circle - 
U. The Poles ... 
12. The Axis - - -^ 
1 S t: TheZenith andNadir 

14. The Quadrant of 
Altitudd - - 

15. Parallel Circles - 

16. Meridian Lines - 
17 Sensible Horizon 
18. Circumference andl ^ 

. Diameter of the Globe./ 
N.B. The pupil should, get the description of 
theseby heart, from the Preceptor, or Guthrie's 
Geographical Grammar, and in as few words as possi- 
ble, consistent with clearness and perspicuity ; indeed, 
the teacher should write them out for him in his ow» 
words J for the more the explanations differ from 
the usual routine of geographical books, the better. 

He 



I Arbitrary. 
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He might then be informed, that the earth is 
usually divided into the eastern and western con-^ 
tinents, or into the old and new world. In the map 
of the world, that on the right-hand is called the 
eastern continent, and that on the left, the western 
continent. 

The eastern continent, or the old world, com- 
prehends Europe, Asia, and 4f^tca. Europe is the 
N.W. division, Asia, the N^E. and Africa the 
south division of this continent. 

The western continent, or the new world, 
contains all America. 

He should also be informed, that maps are plane 
surfaces, descriptive of these four great divisions of 
the earth, and of the subordinate empires, kingdoms, 
countries, towns, vilbges, &c. contained within 
their respective limits : that the top of the map is 
always the north, the bottom the southy the right- 
hand side the east, and the left*hand side the wests 
and that these cardinal points, as well as the situa- 
tion of places^ with respect to each other, are 
determined by the compass, which is usually to be 
found on jnaps, and will shew the contrary if they 
vary.' 

When he is a little further advancedyhe may also 
be informed, that th/e degrees (marked in figures) 
of the meridian, and the parallels (the first of which 
are nearly perpendicular, and the other horizontal 
lines) shew the longitude and latitude of places 3 and 
tk^ scale of miles annexed, their distances -, so that 

by 
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by placing one leg of a pair of compasses to any 
given placcj and the other to a second place, and 
then applying the compasses to the scale, he can 
ascertain the distance between them in miles ; and 
that w>th respect to the latitude, it is the distance 
of places from the equator, north or souths and is 
measured on the map, by the degrees annewd to 
each parallel line, all of which cross the meridiant 
lines or degrees of lon^ude : that on maps in ge-^ 
neral, there are ten degrees distance between each 
parallel, n^arked alternately in black and white 
spaces or divisi^ps ; airid that the latitude of any place 
north of the equator, oir towardsthe top of the map, 
is termed north latitude; and that south of the 
equates, or towards the bottom pf the map, it is 
termed south latitude. The extent of latitude north 
or^outh, is 180 degrees, half the circumference of 
the globe. That longitude is the distance of a place 
east or west from the first ineridian> which is 
generally that of London, and has an 6 at both 
ends of the line, the figures 10, 20, 30, and so forth^ 
running to 180 degrees (the semi-circumference) 
to the right and left of it ; the right being the east, 
and the left the west, and 10 degrees between each 
line or meridian ; so that every place to the right 
IS termed east longitude^ and those to the left wesi 
longitude ; and that there is a difference of four mi- 
nutes of time faster or slower than London,, for every 
degree, according as you go east or west ; \i to the 
west, it is four minutejs slower, and if to the east, four 
minutes faster, because it is in the east the sun rises. 

This 



GEOGRAPHY. AKD ASTRONOMY. 29 

This kind of information will please and entertain 
at the same time that it instructs the pupih 

The mode of teaching young people by the nueafta 
of dissecting maps, is very proper ; but when they 
are further snlvanced, it is a good plan to form maps 
with the outlines of the several kingdoms and coun- 
tries, or provinces delineated upon them, and left 
blank within the limits (which should be strongly 
marked), but all painted in different colours, to 
distinguish them, numbered or lettered in the mid* 
die, and their names, with the corresponding 
number or letter annexed, placed in a column at 
one side of the map, for them to learn it by 3 but 
when they come up to say the lesson to you, you 
are to cover that column, and make them give 
you the names by the help of memory and the 
numbers. f 

This applies to continents, the four quarters of 
the globe, empires, kingdoms, countries, islands^ 
seas, rivers, gulphs, bays, and, in short, to every 
portion of land or water described on a map. 

With this guide, they will .by practice in a short 
time, be able to tell you, without looking at it, in 
what part of the globe or map any place is to be 
found. 

I have seen this plan practised with great success, 
and I beg leave to recommend it accordingly* 

When the natural division of the earth is properly 
learnt and understood, the pupil should then pro* 
ceed to the political, getting by heart, as he ad- 
vances 
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vances in merifiory and age, the name^ of the several 
empires, kingdoms^ and states, in the four quarters 
of the globe, with their chief towns — antient names 
— distance and bearing from London — length iand 
breadth — ^religion-^language, &c. ; which several 
particulars should be' all arranged in columns, as 
you will find it done in Turner's Introduction to 
Geography, (price Ss. 6d.) which, as well as his 
System of Astronomy, (price 3s. 6d.) I reconmiend 
very strongly, as the best possible work for beginners, 
and even for those who have made some progress. 
Guthrie's Geographical Grammar (price 12s.) will 
very properly follow it. 

As the pupil advances in years and knowledge, 
more columns might be added, such as the num- 
ber of square miles — difference of time from London 
— colour of the natives — species of government — or 
any other particulars, that, by being placed in one 
point of view, might be found pleasing or useful ; 
indeed, it is a good practice they have in some 
schools, of making the elder pupils draw Out these 
particulars themselves on a very large sized paper ; 
by which means they are the better impressed on 
their memories. ^ . 

In making the pupils acquainted with any parti- 
cular place on the map or globe, I would not confine 
myself merely to point it out to them, but would 
inform them what was its bearing from London, or 
any other conspicuous meridian of which yt>n 
might be speaking at the time, and what were the 

land 
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land or water marks by which they might find it ' 
again if necessary, or describe its situation from 
memory, in conversation : for instance, if speaking, 
in company, of the island oiMalta^ the pupil might 
observe, if he was asked the question, that it is 
situated in the Mediterranean Sea, south of Cape 
Passaro, in the ifland of Sicily, directly east of 
TuniSy on the Barbary coast, west of the Isle of 
Candla, and lying in a direct line between the two 
last ; he might also add, that it is the most south- 
erly of all the islands in that sea. 

Another very useful and novel method of com- 
municating instruction with regard to the geogra^- 
phical situations of places^ to the more advanced 
pupils, is this. — ^Take the globe, or ^ good map of 
Europe, and make (with your pencil tracing the 

progress) what I shall terma PROSPECTIVE VOYAGE, 
or survey ; for instance, let us depart from London 
forCoNSTANTiNOPLE; We pass thestraitsof Dover 
and go down Channel, pointing out to the pupil 
the counties, cities, considerable towns and ports 
on our own coast, such as Kent, Hampshire, Corn- 
wall, Portsmouth, the Isle of Wight, Plymouth, 
Falihoutb, the Land's End, &c. ; and also on the 
opposite coast of France, such as the islands of 
Jersey and Guernsey, the provinces or counties of 
Normandy and Britanny, the cities of Rouen, Caen, 
Rennes, and Nantz ; Ushant Point, which answers 
to, our Land's End ; thq port of Brest, the most 
considerable in France ; and then Port L'Orient 

and. 
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and Belleisle ; from whence stretching acro^ the 
Bay of Biscay, we pass Cape Ortegal, the most 
northerly pomt of Spain^ (here shew the pupil what 
a cape is) then capes Ferrol and Finisterre, the latter 
of which is the most westerly point; we then pass 
Vigo, a Spanish port 5 Oporto and Lisbon, the twa 
chief ports in Portugal ; St. Ubes, a small trading 
town ; and Cape St. Vincent, the most south-westerly 
point in Spain, which having doubled, we pass Cadiz, 
the principal sea-port town, and go through the 
Straits of Gibraltar (which is the most southerly 
point of Spain) into the Mediterranean sea, where 
a wide field opens for our observation. 

After passing Gibraltar, we stretch away to the 
south-east^ leaving the Capes de Gat and Falos on 
the west, and the islands of Ivica, Majorca, and 
Minorca ; and northward of them, Barcelona^ a 
Spanish sea-port town ; Toulon, the greatest port 
in the south of France ;. and Marseilles also belong- 
ing to the same power ; with the island of Corsica, 
the ports of Nice, Genoa, and Leghorn, on the 
coast of Italy. 

Altering that direction, we then pass the island 
of Sardinia, leaving Rome, the capital of HI Itkly, 
the river Tiber, the port of Gaeti, ^nd the gulph and, 
city of Naples to the north-east, and either go 
through the Straits of Messina to the north-*east of 
the island of Sicily, or keeping to the soaUiward of 
it, shape our course between Cape Fassaro, ks 
most southerly point, and the island of Malta ; and 

bearing 
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bearing up to the nortii-ea$t for the Archipelago, we 
leave the little islands of Corfu, Cephalonia^ and 
Zante, to the north-west i entering that sea, we 
leave the Morea and Corinth, in Greece, to the 
northward, and die bland ofCandia to the south; 
Rhodes, Cyprus, and Nicosia, with the towns of 
Tyre, Sidon, and Joppa, on the coasts of the Holy 
Land, to the south-east ; going up the Archipelago 
on a north-^easterly and then a north course, we pasi 
the port of Smyrna, and the fai^us town of Troy, 
and enjter the Straits of the Dardanelles at the ex- 
tremity of the Black Sea, directly north-east ; at the 
entrance into this Sea is situated the city of Con* 
stantinople, the metropolis of the Turkish empire, 
whither we were bound ; and from whence the teachet 
may accompany his pupil on a survey of the Black 
Sea, , and thence conduct him into the Sea of Asoph. 

This plan maybe extended to all parts of the 
world, by land or by sea j and though it is, I be* 
lievc, very little practised by teachers, yet I have 
reason to think, that by accustoming pupils to it, 
they would have a much better idea of the situations 
of places than they generally have -^ and if to the 
names of the several islands, cities, towns, &c. that' 
are passed in these voyages, ^ the particulars of what 
power they belong to, what they jwoduce or are 
rem^rViabld for, could be added, it would be so 
much the more advaiitageous to the pupil. ' 

In the great and learned Bossuet*s account of the 
manner in .which he instructed the Duke of J?wr- 
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state what I have to ofFer to the teacher*s notice, 
as the best mode of comoiunicating the knowledge 
of the terrestrial globe, in the form of a lecture, and 
in the terms I have been in the habit of delivering 
it to my pupils. 

I would inform the scholar, that astronomy 
teaches us the knowledge of the heavenly bodies ; 
viz. the sun, moon, and stars, comets, &c. their 
numbers, magnitude, or size, distance, and periods 
of revolution ; the power or means by which they are 
all suspended in the heavens, and kept within the 
orbit of their several revolutions, appointed for them 
by the Adorable Creator at the beginning of 
time. 

I would inform him, that this power is that of 
gravitation or attraction, discovered by Sir Isaac' 
Newton, and by which one body has a natural 
tendency towards another ; and that the heavenly 
bodies in particular, are supposed to possess certain 
qualities of attraction of the same nature that a 
magnet has, with respect to a needle or any other 
mital of the same kind j which is proved by the 
attraction of Jhe moon exercised on the waters of 
our earth, causing the flux and reflux of the sea, 
and tl\^ phenomena of tides. It is also defined to 
be a law by which any body falls to the ground, 
when disengaged from what supported it. This law 
pervades all nature. 

I would then inform him, that there were several 
4iifferent opinions entertained both by the antients 

and 
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and moderns, respecting the situation of the earth i 

and heavenly bodies ; some supposing that the earth 

stood still/ and that the sun and stars mo^ed round 

it; but that Pythagoras^ among the antients, taught 

the very reverse ; and though his system was opposed, 

fell into disrepute,, and was for many centuries to- 
tally neglected, yet it was revived about 300 years 

ago by Copernicus, a native of Prussia s and has 

been since established 6n such clear and solid 

principles by our great Newton^ that it is now uni- 
versally received. 

This system is disposed in the following manner : 

The Sun is placed in the centre, from whence it ' 

never moves ; but from some observations made on 
its spots, it is found to have a motion round its own 
axis, from W€stto east, in about 25 days. 

Round about him, at unequal distances, seven 
opaque or dark spherical bodies continually revolve, 

,to which the sun displenses light and heat : these are ' 

called the primary planets. That which is nearest 
to the sun, is called Mertuiy y the next, Venus ; 
then our earth ; the next bey<ind, is Mars ; after 
him, Jupiter-^ then Saturn; and the most distant of 
all is, the Georgium Sidus, lately discovered J>y Dr. 
Hcrschel : the four laat are called superior planets, 
because their circuits are beyond the earth*s orbit: 
Mercury and; Venus are called inferior planets, be- 

^ cause their circuits are within that orbitl 

Besides these, .there are discovered in this system 
several other bodies, which move about some of these 

D 3 primary 
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priniar/ planets in the same manner as they move 
round the sqn. Thesp are called secondary planets 
or satellites. The n^ost coiispicuQvis of them is the 
"inpoTiy which moves roun.d Qur e^rth 5 four more, in 
like manner round Jupiter % and ficcording to recent 
observations by Pr, H^rschel, ^^i;e7^ round Sa-i 
t^ir7i ; and six round the Georgian. 

All these, planets, both primary and secondary, 
l^eing opaque, or dark bodies, and receiving all 
their light from the sun, as well as making thei^ 
great revolutions round him, are, fqr those reasons, 
looked upon as dependents on him, and make" up 
altogether what is called the solar system, and 
which all astronomers pow consider as the true 
pqe. 

All these planets move one way, from west to 
east : and of the primary planets, the most remote 
is the longest in finishing its course round the sun. 

With respect to the tables of the distances of the 
planets from the sun, and the variation of their 
distances at different periods of their revolutions, 
pccasioned by the elliptical form of their orbits, the 
teacher will find them so well laid down in Turner, 
Guthricy and other astronomical guides, that it is 
ynnecessary to insert them here : the same also with 
regard to their distances from each other ; their 
^lagnitudes and diameters; the periods of their 
revolutions round the sun> and round their own 
.axis : but I "must here observe, that it is not yet 
ascertained whether Mercury and Saturn revolve 

round 
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round their axis, on account of the fcarmer's being too 
near the sun^ and the latter too far off to determine 
that point. It is known that all the other planets 
do> by the appearance and disappearance of certain 
spots on their surfaces at certain stated times ; and 
it is very probable that Mercury and Saturn do the 
same, though it is not yet discovered. 

The moon revolves about her axis in the same 
space of time that she makes her course round the . 
earth, which is twenty-eight days, or a. lunar month, 
as it is called ; so that her inhabitants have but one 
day throughout the year. She is also carried with 
the earth round the sun. 

. The tables of the periods of the revolutions of the 
other moons or satellites round their respective 
primary planets, with their several distances from 
them, may also be found in the beforcrmentioned 
authors ; but it is proper to observe, that Saturn, in 
addition to its moons, has also a shining, broad, 
and flat ring, which encompasses it, without ad- 
hering in any place to its body. But what laws this 
ring is subject to, or what uses it may serve for, are 
yet unknown. 

My reason for not inserting the tables here is, 
that it will prevent perplexity to the young pupil, 
who may make them a separate study in detail with 
other matters, after he has acquired a knowledge of 
the gredt outlines of; the science, which should be 
compressed within as Small a compass as possible at 
first, and not too much at a time given him to learn. 

D4 It 
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It is, Hair«verj ndcdssaiy for the pupil t6 know 
the several distandes of thb {iritnaries and their 
plMcte, in order t6 comprehend more plearly the 
txceW^ncy of the Copetniean system \ according to 
tirhich, the motions of ^11 the jilanets, both pri* 
raary and^ecoxidary, are regtklatcd by one general 
law, viz. 

The squdreii of the periodicaHimes of the prihlary 
arid secondary planets, are to dne anotber, as the 
cfubes of their distances from the sun, and the c^titre 
of their'paf titular primary. 
' I Would then inform the pupil, that far beyond 
this splar -system are placed the./?x^rfi8tars, supposed 
to be suns and the centres of other systems, at siich 
an immense distance, that the best telescopes repre- 
sent them but as points : they are called/Kr^rf stdrs^ 
because from all ag^^s they have not bpen observed 
to change their situation. Hence it is psual to 
denote the p/irce of any of the intermediate celestial 
bodied, or moving stars, called planets (from planao^ 
t Gre^k ♦vord, sfgnifyiog to wander) by assigning 
tt'h^t part <>f the &pMefe of the fixed stars they appear 
to us to be 2w, or more properly under. And accord^ 
ifigly, it is usual to distinguish that tract of the sphere 
pFfhe 6xed $tars, uhder which all the planets tndve, 
% the asterisfns of constellations thit lie jn that tract ; 
#hich being fahped to reprcisent several things^ 
in order to distiftguish^htm from earfc other^ ar^ 
therefore called signs i and becfiiuse the things 
r^preseht^d V *^^"^ ^*® *Wst of thfem :iodiii, ot 

animals 
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aflitnals (from' a Greek work signifying tiving 
ctedtures) ; hence all this tract is styled the Zodiac. 
Now the orbit J, wherein the earth performs its 
anhttdl period (and which the sun seems to move 
round etery year), runs under the very middle 
of the zodiac: whence this middle pdrt of the 
i6^\tLt is of special/ note in astronomy, and i^ 
therefore distitiguished by a peculiar nalne, being 
called the eeliptic. ^ This, as well as the whole 
zodiac, is divided into twelve parts, distinguished 
by the constellation or sign^ \o v^hich each part Was 
formerly assigiied, and corresponds with the same 
signs on the. wooden horizon in the terrestrial globe. 

The names and characters of the said signs are 
as follow : 

Aries. Taiirus. Gefhiifi. Canofer. ILm. Virgo. Libra. 

r tjn ss Si m iG. 

Scorpio. Sagittarius* . Capncbinus. Aquarius. l^xsces. 

in i 1^ ss K 

Besides the planets, there are other erratic bodies, 
called comets, whose orbits run in quite different 
directioTis frorti thdfs,,and so eccentric, th^t thefy 
liiake exeutsiotis upfwalffls 6f ten fhoti^and millions 
6f miles beyond Saturn's of bit ; and yet at that 
amazing distance, they ate incomparably iieafer to 
the sun than to any of the stars; as is evident 
from their ke^^hg clear of the attracting pow6r of 
all the stars, and returning periodically by Virtue of 
the sun's attraction. 

It is calculated, by astronomers, that the neite*t 
fpf the ilXfed stars are at least 100,000 tiriies fUfthet 

firom 
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from us than we are from the sun ; uay, so incon- 
ceivable is the space betwixt us and them, that 
astronomers have computed the distance of SiriW, or 
the dog star, which is thought the nearest, to be 
no less than 2,200,0000,000,000, Le. two billions 
and two hundred thousand millions of miles. So 
that a cannon ball, in its swiftest inotion, would be 
above six hundred thousand years in travelling it. 

If a spectator were placed as near to any fixeds tar 
as we ^re to the sun, that star would^ in all pro- . 
bability, appear to him as big as the sun appears to 
us; and our sun would seem no bigger than a. 
fixed star. . 

With respect to the use and practice of the j&ro- 
blerns on the celestial globe, I do not thiqkit 
necessary, in a work of this kind^ to enter into the 
particulars of them, as they are seldom the objects 
of juvenile study, and are so limited in their nature, 
from the confined knowledge we have of astronomy, 
that the teacher can have no difficulty in explaining 
them, with such able guides as Turnery Guthrie, 
and the writers on astronomy in particular, such as 
Holler, Keil, Newton, Ferguson, Gregory, &c. 5 
nor, indeed, would it appear necessary to me to 
enter into any description of thelines and circles on 
the terrestrial globe, or its figure and other parti- 
culars, did I not know by experience, that it is 
not merely explaining them that will answer the 
purpose to the young pupil, but the doing it in such 
a connected, methodical, concise, and clear manner, 

divested 
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divested of all unnecessary detail, and the usual 
technical farrago of pedants in the art, that he 
may compleatly comprehend it, and be led to 
attend voluntarily to it, by departing in some mea- 
sure from, the bqaten track of written treatises on 
the subject : it is proper for me to observe here, that 
boys should always be addressed in language 
adapted to their years, and such as they can under- 
stand, simple and concise, but forcible ; they will 
learn much more from your delivering what you 
wish to teach them, by way of lecture, than from 
books, or obliging them to get it by heart ; for it 
then becomes a task, and not an amusement; a 
labour, and not an attractive novelty. 

I will now suppose myself with the globes before 
me, addressing a class of young gentlemen. 

The Globe on which we live is an oblique sphere, 
appearing to be equally surrounded by the heavens 
on every side, resting upon nothing, and suspended 
in the heavens as you see the other moving stars are, 
by the power of attraction and gravitation, some- 
thing like that of the magnet ; it revolves round the 
sun, which is immoveable, in 365 days, 6 hours, or, 
as we call it, a year; being kept in its proper 
orbit or path by the attraction of the sun and the 
planets, and its own gravitation or natural tendency 
to its centre. 

A Sphere is not perfectly round like a marble, 
but is flat at the top and bottom, or, as we call it, at 
the poles^ which are the extremities of this imaginary 

line. 
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IJne, called the axis, the upper being termed the 
North Pole, and the lower the South Pole. 

There are three kinds of spheres ; viz. a right 
sphere, a parallel sphere, and an oblique sphere. 
' In a right or direct sphere, the poles, as you 
perceive (here shift the globe to a right sphere), 
both touch the wooden horizon, the equator passes 
through the Zenith and Nadirs and -the parallel 
circles fall perpendicularly on the horizon, which is 
the case of those people who live under the equinoc- 
tial line. The Zenith and Nadir are the poles of 
our horizon, or extent of view around us, being twd 
imaginary points in the heavens ; the point directly 
over our heads being called the Zenith, and that 
point of the heavens under our feet the Nadir. You 
will perhaps be surprized to hear me say, that point 
of the heavefis tinder our feet ; but the fact is, as the 
earth turns round, upon its axis thus — (turning the 
globe once round, and pointing to the axis) every 
twenty-four hours, which makes day and night, by 
i:s being turned alternately towards and fi-om the 
$uni as you see me turn this globe towards and from 
the window or candle, that part of the heavens 
which wa? over our heads at twelve at noqn, must, 
of course, be under our feet at twelve at night; but, 
speaking properly, no part of the earth can be said 
to be uppermost or lowerfnost ; all the inhabitants 
of the earth seiem to have the earth under their feet, 
and! the heavens over their heads, and ships sail 
with their bottoms opposite to each 9ther. 

In 
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Iti a parallel sphere the poles are in the Zenith 
and Nadir, or stand exactly perpendicular thus, 
(placing the globe in a parallel position) : the equator 
is parallel to, and coincides with the wooden ho- 
rizon, so muph so indeed, that you sec the horizon 
quite covers it from your view; the parallel circles 
are also paralled to the horizon, which can only be 
said of people under either pole. 

In an oblique sphere, as this planet on which we 
Uv,e is, the inhabitants have one of the poles above, 
and the other under the horizon; thus-;-H(place the 
globe in an oblique position) the axis sloping, the 
North Pole inclining towards the horizon, and the 
equator and parallel circles cutting it obliquely, as 
is the case of all who do not live under the equinoc- 
tial or the poles. 

For the better understanding the doctrine of the 
globe, it is necessary to inform you, that this (point- 
ing to the globe) is an artificial resemblance of the 
planet we live upon, called, by astronomers, the 
earth, andthat these several gii'cles described upoi^ 
it are merely imaginary , the better to give you an 
idea of the nature of the real globe and its motions, 
various positiops, &c. for the earth itself, seen at a 
certain distance with a telescope, would appear to 
you as an orange does to the bare eye, with only 
small protuberances on its surface. 

The Circles are: 1. The Equator, and the 
circles parallel to, or running even with it. It divides 
the globe into two equal parts or hemispheres 

(which 
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(which in the Greek language, from whence it h 
derived, means half a sphere) ; and on thjs circle 
are marked the degrees of longitude or distance 
from the first meridian (which is this line running 
from pole to pole, and passing^ through the word 
London, from whence our longitude is always cal- 
culated, and is marked with an 0, as you see), either 
east or west, each meridian being ten degrees 
distant from the other, and running on to 1 80 either 
way, which is just one. half of the circumference or 
measurement of the globe round its centre. 

The parallel circles are so called from theii* run- 
ning parallel to, or even with the equator, of which 
there are nine in number inclusive between the 
equator and either pole, 10 degrees distant from 
each other, every degree of latitude being 60 geo- 
graphical miles, and 6very 10 degrees 6D0 such 
\.* miles; consequently it is 5400 miles from the equator 
to either pole, which is one quarter of the circudi- 
ference of the globe. 

2, The Brazen Meridian is that circle in which 
the globe is suspended aijd moves, dividing it into 
the eastern and western hemispheres, and on which 
the degrees of latitude are marked, being counted 
northward from the Equator to the North Pole, 
and southward from the Equator to the South Pole. 
Those lines which you perceive Tun parallel with it, 
are termed meridional lines, and where they are . 
24 in number they are 15 degrees in measurement, 
or one hour in difference of time asunder : thtfs 

those 
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tliose who live under the meridional line on the right- 
hand, that is,, to the eastward of the first meridian, 
have the sun one hour before- us, and those who live 
under the meridional line on the left-hand, that is, 
west of us, have the sun an hour after us ; this 
shews what is meant by east and west longitude : 
and as longitude is nothingmore than the distance 
any place is east or west of the first meridiati, so 
LATITUDE is the distance a place is from the 
Equator north or south ; if it be north of the Equator, 
it is called north latitude ; and if it be south of the 
Equator^ it is called south latitude. 

3. The Zodiac is that circle which cuts the 
Equator obliquely, and, is divided into 12 signs, 
through which the ' sun seems to pass within the 
space of 12 months, each sign containing 30 degrees 
of longitude. The ecliptic is aline passing through 
the middle of the Zodiac, and shews the sun's, or 
rather the earth's path or orbit in which it moves 
annually. The signs in the Zodiac correspond with 
those on the wooden horizon, as you perceive. 

4. The HORIZON is this broad wooden circle in 
which the globe stands, dividing it into the upper 
and lower hemispheres. The place where any one 
stands, is the centre of this horizon and hemisphere. 

The sensible horizon, or the lowest part of the 
heavens you can see, seems to touch the surface 
of the earth, and is the utmost limits of our sight, 
whether we stand upon a mountain, or an extensive 
plain, or in a valley. The rational horizon is sup- 
posed 



48 GEOGRAPHY AND ASTRONOMY. 

posed parallel to this, and to be extended to the 
heavens. On the wooden horizon the months and 
days of the year, with the signs and degrees of the 
Zodiac corresponding with them, are marked, in 
order, on any given day of the month, to 6nd th« 
sun's place in the ecliptic. 

These four circles are called Great Circles^ and 
all divide the globe into two equal parts. 

o. The Tropics are those two circles, ope on 
each side the Equator, and both at 23 degrees and a 
half distance from it. The word tropic is derived 
from the Greek word trepo^ I turn back j because 
when the sun, in his progress, arrives at either of 
these circles, he turns back again ; they shew how 
far he proceeds north' or south of the Equator every 
year, and are the boundaries of his progress. The 
tropic of Cancer is north of the Equator, and the 
tropic of Capricorn fouth of it : -when he arrives at 
Cancer, it is midsummer with us, and we have the 
- longest day, as on June 22d ; when he reaches the 
Equator again, it is niitumn with us, and the days 
and nights are equal, as on, September 23d ; when 
he reaches the Tropic of Capricorn, it is the depth of 
xvinter with us, and the shortest day, as on December 
21ft; and when he returns to the Equatpr again, it 
is spring with us, and the days and nights are. equal, 
as on the 20th of March. You must .also pbservje^ 
/ that when the sun is' arrived at Cancer, ^od it i^ 

summer with us, it is winter to those who live be- 
tween the Tropic of C^rpricorn and th? §Quth Pole j. 

and 



GEOGRAPHY AUt> ASTftOKdMlTi 45^ 

and that when the sun is In Capriconlj it is wiiitdr to 
us who live between the Tropic of Ganber and the 
North Pole, The inhabitants who live between the- 
Tropics and the Polar Circles, have temperate de^ 
grees of heat and cold, as we have ; but those who 
live between the Tropics, and especially ulider the 
Ecjiiator,* have very hot and burning weather. 

6. The Polar are those two Circles which 
you perceive nearest the Poles; that at the Norih 
Pole beitig called the Arctic, and that at the South 
the Antarctic : it is [called Arctic from the Greek 
word arctos^ a bear, because the bear is the 
nearest constellation in the heavens to the North 
Pole ; and Antarctic 3 derived from the same lan- 
guage, means opposite to or over against the bear 
(antiy in Greek). These circles are,23 degrees and 
a half distant from each Pole, and 66 degrees and a 
half distant from the Equator. The inhabitants whOx 
\\yt within them have the gi^eatest extremity of 
cold, but their day is exceedingly long; the sun 
being from one month to six, without setting to 
them ; though, at the same time, they feel very 
little of his kindly genial influence. 

7. The earth is divided into five Zones ; viz. the 
Tor?id Zone, the two Frigid^ and the two Temper 
rate ; and are called Zones, because they encom- 
pass the earth like a girdle or belt, \ which • is the 
English for the Greek word ZpnL 

The Torrid Zone lies between the two* Tropics, 
and is so denominated from the excessive'heat of the 

. E climate 
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dimite, tlm atm paastng o^i&r it twic^ eyttf year, 
and bein^ in a manner pcrpepdicular over their 
beads i not dtstsnt in the southern horizon as be is 
to U9f with fab rays or heat consequently hUing 
more obliquely upon us, and not with half that 
^fect : the great beat of the Torrid Zone in some 
measure accounts &yt the swarthy, sun^burnt colour 
of the inhabitants who live under it. • 

The two Frigid Zones lie within the Polar Cir- 
cleSf and are so called from the excessive cold 
within those circles, kom/rigidus, a Latin wordf, 
aieanbg cold. 

The two Temperate 2Joncs lie between the 
Tropica and the Polar Circles ; viz. The Nottbem 
Temperate between the Tropic of Cancer and the 
Arctic Circle, and tbeSouthern Temperate between 
the Tropic of Capricorn and the Antarctic Circle. 
Great Britain lies, in the Northern Temperate 
Zone, and therefore we have a mild climate, not 
too hot or too cold ; and it is remarkable, that the 
further you go from England southward, the moM 
and more swarthy the inhabitants are, till at last 
they are found quite black/ 

The Tropics, Polar Circles, &c. are called lesser 
circles, because they do not divide the gbbe into 
two equal parts, as the greater circles do. 

Climatbs are spaces on the surface of the 
globe, bounded by imaginary circles, parallel to the 
Equator, so broad, that the length of the day in 
one exceeds that of another half in hour, of which 

there 
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there arc 60 in number ; tix. 24 from the Eqintor to 
each of the Pofar Circles, and 6 from cither of the 
Polar Circles to the respective Poles^ between which 
last there is a difFerence of an entire month ; the 
sun appearing in the fir^t one month above the 
horizon, wUhout setting \ in the second two months, 
and so on to the Pole, w|ierc there is axiay of six 
months, and the nights proportionable, when the 
sun is on the opposite aide of the Equator. 

These Climates are not of an equal breadth, and 
they are much the broadest near the Equator i the 
first Climate next the Equator being 8 degrees odd 
minutes in breadth, 'whereas the 11th Climate is 
little more than 2 degrees broad j as may be seen by 
referring to your Preceptor, vol. L page 195; 
and where you will find, that in the Frigid Zone 
the days encrease by months, as above-mentioned : 
you will also find by the.tabte, page 196, that every 
degree of longitude counted on the Equator is 60 
geographical miles, but that as the meridional lines 
approach nearer each other, as you advance to« 
wards either Pole, consequently the number of 
miles between those lines must lessen in proportion ; 
for instance, a degree of longitude in 52 degrees 
of latitude, contains but 37 miles, though it be 
full 60 miles upon the Equatoi;. 

The Antipodes (from the Qreek words nnti and 

potiSy opposite our feet) are those inhabitants of the 

globe who lie under opposite meridians, and ppposite 

parallels : these have exactly different seasons from 

us, their winter being our summer, their noon-day 

E 2 our 
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our midnight, ^nd their longest day our shortest ; in 
a word, they are precisely in the same degree of lati- 
tude and longitude south of the Equator, as we are 
north of it. Here the teacher should shew the 
pupils the precise Antipodes of Great Britain, by 
turning the horary index 12 hours from the given 
place, or turning the globe half round, and then 
counting as many degrees on the opposite side of 
Equator as the given place is on this. ' 

The Hour Circle is that brazen horary circle fixed 
on the north or uppermost part of the globe, with an 
index, and shews how many hours, and conse- 
quently how many degrees, any place is east or 
west of another place; for as every 15 degrees east 
or west is an hour, so every hour is 15 degrees. 

The Quadrant of Altitude is that pliant brass 

plate divided into 90 degrees, one fourth of the 

circumference of the globe, by which the distances 

of places may be found by measurement, and many 

' useful problems resolved. 

The circumference of, or measurement round the 
terrestrial globe, is 3 6o degrees, every degree being 
60 geographical miles (or 69 and a half English 
measured miles by the standard) ; so that the whole ' 
circuit is 2 1,600. such miles, and if the diameter 
were a third part of the circumference, the diameter 
would be 7200 miles ; but the diameter is as 7 to 
22, which makes it something less than a third 
part of the circumference. If we reduce the geo* 
graphical miles to English, or measured mijes,the 

circumference 
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Circumference of the earth will be about 24,000 
. miles, and the diameter 8000. 

Tb rectify the globe previous to the performance 
of any of the problems, let the brazen meridian 
stand due- north and south, then bring the given 
place to the brazen meridian, and let there be 90 
degrees between that place and the horizon, both 
north and south, and the given place will be in the 
Zenith y the globe being thus rectified, you may 
proceed to solve any of the problems ; but as they 
are laid down i;i every geographical work, there is 
no occasion to insert them here. 

I have be6n often afked by a pupil, why the 
sphere of the earth is oblique, the days and nights 
unequal, and the seasons different from what they 
used to be, as he had read of their being formierly 
otherwise. 

To t)iis I have generally replied, that it is with 
much reason supposed, that, previous to the general 
deluge, the globe or sphere of the earth was id a 
'' parallel position, /. e. that its Poles were exactly 
. perpendicular, or in the Zenith and Nadir, and 
without having the North Pole inclining to the 
horizon, as it now does ; in which position of the 
earth, equal day and night, and two seasons only, 
the one moderately warm, and the other moderately 
cool, or springy and autuinny were the consequence; 
as it is represented to have been in the golden age 
by the classical authors, and which we have also 
reason to conclude from the Holy Scriptures, 

E3 to 
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to have been the case, on account of the very great 
age which mankind attaiaed in those d4ys that 
preceded the Dex^uge i to cause which there is 
every reason to think, that by a./?a/ or comniaad of 
the Ajlmighty (seconded, however, hy some 
natural cause, such as the losing a portion of its 
usual gravitation, or the full effect of solar and 
sideral attraction for a time, by which mcaps it 
might have been thrown out of its original position 
and orbit), the globe of the earth received a different 
inclination from what it previously had, and losing 
that proper balance which preserved the waters ^ 
the ocfan within their appointed limits or channels, 
overflowed the earth, and assisted the fountains of 
heaven in deluging it; after which, all those dis^ 
i;^§es and complaints that the dampness of the earth, 
the extremity of heat and cold, and the variation of 
the seasQ?is> added to the sudden changes of weather, 
,would naturally introduce, greatly shortened the 
lives of men, and made them liable to numberless 
infirmities unknown, b'efore the deluge, and the 
change of the position of the globe. I believe this 
is the opinion of the learned in general, and, I 
confess, hzs always appeared to me to be the most 
rational way of accounting for the alteration. 

The teacher should describe to the pupil the 
nature of eclipses^ falling or shooting stars^ the 
M>rtlu:rn lights, volcanoes, whirlpoqls, and the 
effects of irruptions of the sea beyond its usual 
channel, thereby causing kad to be swallowed up 
./ or 
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or changed into sands ^ and islands^ rooks^ and land, 
in progress of time^ to arise out of the sea by it9 
' sinking or retreating* 

t wbuld instance the Goodwin Sands to him ; and 
the reason there is to &iiik that some parts of^^ 
counties on the east coast were once covered by 
the «ea* 

I w^ould also tkliiieate for^bioa on paper« by way 
of anoap^ th^ ferms^of all the seveml Anturalfdivisioos 
of theland and vr^Jber^ ao4 make him foiatout tbtw 
various distinctioos* . 

The tea^h^r should inake^ these scieoces as }q« 
staru^ieixtal as possible^ m pfomoting rel^iOMs ^ and 
sublime notions, of the Deity in iSkt mmds of his 
pupils. 

It may be necessaiy to aoquaint the rea^r^ th«t 
the most recent and correct globes^ are those lately 
published by W. and S. Jones^ Optktaiis, fee. 
No. SO, riblborn> under the title dF the New BrUish 
Globes t of 18 and 12 ii»ches in diaiiieter, contaimng 
aU the important ^ographical and astronomical 
discoveiiesj to the pDesetit tkae^ and tn the English 
' language. 

Adams's Astronomical Essay, «vo» 1799, will 
alsQ be ViCry useful td bdtb (teacher and f^upil. 
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to have been the case, on account of the very great 
age which mankind attaiaed in those days that 
preceded the DeX'VGS s to cause whrch there is 
every reason to think, that by ajfa/ or comniaad of 
the Ajlmighty (seconded, however, by some 
natural cause, such a3 the Josing a portion of its 
usual gravitation, or the full effect of solar and 
sideral attraction for a time, by which meaps it 
might have been thrown out of its original position 
and orbit), the globe of the earth received a different 
inclination from what it previously had, and losing 
that proper balance which preserved the waters (^ 
the oc(an within their appointed limits or channels, 
overflowed the earth, and assisted the fountains of 
heaven in deluging it; after which, all those dis'f 
^^s/ts and complaints that the dampness of the earth, 
the extremity of heat and cold, and the variation of 
the seasaps> added to the sudden changes of weather, 
•would naturally introduce, greatly shortened the 
lives of men, and made them liable to numberless 
infirmities imknown. b'efore the deluge, and the 
change of the position of the globe. I believe this 
is the opinion of the learned in general, and, I 
confess, lias always appeared to me to be the most 
rational way of accquntmg for the alteration. 

The teacher should describe to the pupil the 

nature of ^lipses^ falling or shooting siarsj the 

ncrtlitrn lighis^ volcanoes, whirlpools^ and the 

effects of irruptions of the sea beyond its usual 

. chamie), thereby causing land to be swallowtd up 

, or 
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]ife in useless reading, and darken his mind with a 
croud of unconnected events 5 his memory will be 
perplexed with distant transactioxis resembling one 
another^ and his reflections be like a dream in a 
fever, busy a^id turbulent, but. confused and ia* 
distinct. 

The technical part of chronology, or the art of 
computing and adjusting time,^s it is very difficult, so 
it is iiot of absolute necessity ; but should, however, 
be taught as far as it can be learned, without the 
Joss of that time which is required for attainments 
of nearer concern and greater importance. 

It is absolutely necessary that youth should be 
made acquainted with chronology, in order to study 
history to advantage, which is the great repository 
of prudence and civil knowledge. 

Without chronology, history could not we|l be 
retained, nor would it be very useful ; it would, 
indeedji be npthiitg but a jumble of facts, confusedly 
heaped together without order or regularity. 

It is proper that the pupil should have in his 
mind a connected view of the whole current of 
. time^ and the several considerable epochs that are 
made use of in history. 

It is'by means of chronology and history, that the 
actions of mankind are arranged in their proper 
places, both as tQ the periods of time and their 
countries also ;^ by which means they are not only 
more easily retained in the memory,, but in that 
natural order which alone cap furni$h those correct 

observations. 
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observations, which make a maji the better and the 
abler for reading them; 

When we speak of chronology as a scieiice whidi 
young people should be made acquaii^ied with> w^ 
db not mean the little controversies respecting it t 
these are endless, and most of them of so little im- 
portance to a gentleman^ as not to deserve the being 
enquired into, were they even capable of our eaq^ 
decision. 

in teaching youth, we should, therefore, tolaffy 
avoid all the learned noise and dust of the mere 
chronologist i for the smaller the compass the in- 
structions are brought into^ consistent wttk perspi- 
cuity and accuracy, and the less the pupil is en* 
cumbered with unnecessary detail and intricate 
discussion, the better will he understand what he 
h about. 

I would inform my pupil, that we can form but very 
confused notions of the rise and fall of empires, and 
the establishment-of states, without some such general 
comprehension of the whole current of time, as 
may enable us to tra^e out distinctly the dependefice 
of events, and distribute them into those periods 
and divisions^ that may lay the whole chain of past 
transactions in a just aiid orderly manner before us. 

In teaching chronology to a class, or even « 
single pupil, I have been in tlie haWt of doing, 
it by way of a continued lecture on the subject i 
and I think it the best method of laying it 
down, both for the use of the teacher and the 

pupil. 
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life in useless reading, and darken his mind witha 
croud of unconnected events ; his memory will be 
perplexed with distant transactions resembling one 
another^ and his reflections be like a dream in a 
fever, busy a^id turbulent, but. confused and ia- 
distinct* 

The technical part of chronology, or the art of 
computing and adjusting time,^s it is very difficult, so 
it is not of absolute necessity ; but should, however, 
be taught as far as it can be learned, without the 
loss of that time which is required for attainments 
of nearer concern and greater importance. 

It is absolutely necessary that youth should be 
made acquainted with chronology, in order to study 
history to advantage, which is the great repository 
of prudence and civil knowledge. 

Without chronology, history could not we|l be 
retained, nor would it be very useful s it would, 
indeed^ be npthinfg but a jumble of facts, confusedly 
heaped together without order or regularity. 

It is proper that the pupil should have in his 
mind a connected view of the whole current of 
. time^ and the several considerable epochs that are 
made use of in history. 

It is by means of chronology and history, that the 
actions of mankind are arranged in their proper 
places, both as tQ the periods of time and their 
countries also ;. by which means they are not only 
more easily retained in the memory,, but in that 
iiatural order which alone cap furnish those correct 

observations. 
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to have been the case^ on accoant of the very gra&t 
age which mankind attaiaed in those days that 
preceded the Dex^ugs ; to cause which there is 
every reason to think, that by a./?a/ or command of 
the Ajlmighty (seccmdedj however, hy some 
natural cause, such a3 the Josing a portion of its 
usual gravitation, or the full effect of solar and 
sideral ^ttragtion for a time, by which meaps M 
might have been thrown out of its original position 
an4 orbit), the globe of the earth received a different 
inclination from what it previously had, and losing 
that proper balance which preserved the waters o£ 
the ocfan within their appointed limits or channels, 
overflowed the earth, and assisted the fountains of 
heaven in deluging it; after which, all those dis» 
(s^^es and complaints that the dampness of the earth, 
the extremity of heat and cold, and the variation of 
t^e seasQns> added to the sudden changes of wettther^ 
;would naturally introduce, greatly shortened the 
lives of men, and made them liable to numberless 
4nfirmities imknown> b'efore the deluge, and the 
change of the position of the globe. I believe this 
is the opinion of tl^ learned in general, and, I 
confess, iias always appeared to me to be the most 
rational way of accounting for the alteration. 

The teacher should describe to the pupil the 
nature of ^lipses^ falling or shooting stars^ the 
northern lighis^ volcanoes, whiripools^ and the 
effects of irruptions of the sea beyond its usual 
channel, thereby causing land to be swallowed up 
_; or 
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]ife in useless reading, and darken his mind with a 
croud of unconnected events ; his memory will be 
perplexed with distant transactions resembling one 
another^ and his reflections be like a dream in a 
fever, busy a^id turbulent, but. confused and in- 
distinct. 

The technical part of chronology, or the art of 
computing and adjusting time,^s it is very difficult, so 
it is not of absolute necessity ; but should, however, 
be taught as far as it can be learned, without the 
Joss of that time which is required for attainments 
of nearer concern and greater importance. 

It is absolutely necessary that youth should be 
made acquainted with chronology, in order to study 
history to advantage, which is the great repository 
of prudence and civil knowledge. 

Without chronology, history could not we|l be 
retained, iior would it be very useful ; it would, 
indeed, be npthinfg but a jumble of facts, confusedly 
. heaped together without order or regularity. 

It is proper that the pupil should have in his 
mind a connected view of the whole current of 
. time, and the several considerable epochs that are 
made use of in history. 

It is by means of chronology and history, that the 
actions of mankind are arranged in their proper 
places, both as tQ the periods of time and their 
countries also ;. by which means they are not only 
more easily retained in the memory,, but in that 
natural order which alone cap furnish those correct 

observations. 
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. Chronology, 

JL Hp study of Chronology and History seems tq 
be one of the most natural' delights of the human 
mind. It is not easy to live without enquiring by 
what means ^very thing was brought into the state 
in which we now behold it, or without finding in 
the mind^some desire of 'being informed concerning 
' the- gen^t^ations pf mankind, that have been in 
p<>6se6Sion of the world before us, whether they 
were better or worse than ourselves i or what good 
or evil has been derived to us from their schemes, 
{practices, and institutions, 

. .These are enquiries which history alone can 
satisfy ; and history can only be made intelligible 
tty some knowledge of chronology, the science by 
whicfc events are ranged in th^ir order, and the 
peripds of- computation are settled ; and which 
therefore assists the memory by method, anjd en- 
lightens the judgtndnt, by shewing the dependance 
of on*e transaction on another. Accordingly it should 
be diligfentty inculcated upon the pupil, that, unless 
he fix in his* niind some ide^ of the time in which 
each m^n of eminence lived, and each action was 
performed, with some part of the cotemporary 
histpry of the rest pf the wprld, he will consume hi3 

life 
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]ife in useless reading, and darken his mind with a 
croud of unconnected events ; his memory will be 
perplexed with distant transactions resembling one 
another^ and his reflections be like a dream in a 
fever, busy ^d turbulent, but. confused and ia* 
distinct* 

The technical part of chronology, or the art of 
computing and adjusting tinie,^s it is very difficult, so 
it is not of absolute necessity ; but should, however, 
be taught as far as it can be learned, without the 
loss of that time which is required for attainments 
of nearer concern and greater importance. 

It is absolutely necessary that youth should be 
made acquainted with chronology, in order to study 
history to advantage, which is the great repository 
of prudence and civil knowledge. 

Without chronology, history could not we|l be 
retained, iior would it be very useful j it would, 
indeed^ be npthinfg but a jumble of facts, confusedly 
heaped together without order or regularity. 

It is proper that the pupil should have in his 
mind a connected view of the whole current of 
time, and the several considerable epochs that are 
made use of in hiistory. 

It is by means of chronology and history, that the 
actions of mankind are arranged in their proper 
places, both as tQ the periods of time and their 
countries also ; by which means they are not only 
more easily retained in the memory,, but in that 
natural order which alone cap furnish those correct 

observations. 
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searches : curiosity even would, of course, natutally 
induce them to endeavour to find out the causes df 
these vicissitudes of the seasons, which follow one 
another in succession, and always return when the 
sun returns to the same part of his orbit wh^h pro- 
duced them before. 

Having, therefore, found that this change of fea- 
sons was occasioned by the sun's apparent revolQtioh . 
in the ecliptic, they s^t themselves to compute the 
time in which this revolution was performed ; and 
having determined it in the best manner they could, 
thereby ascertained the due return of the seasons. 

. This revolution, according to the nicest calcu- 
lations of modern astronomers, is found to contain 
365 days, 5 hours, and 49 minutes. It cannot be 
expected, however, that in the earlier ages of the 
world, when astronomy was but in its infancy, this 
accuracy of calculation could have been obtained- 
Men approached gradually to the true measure of 
the year, correcting former errors by new obser- 
vations. Their first computations, as it is natural to 
suppose, must have been deficient. The most an- 

^ tient form that we know of, is the Mosaic year, 
which divides it into 360 days, and is supppsed to 
be as antient as the deluge ; for Moses, in speaking 
of that general catastrophe, assigns 150 days to 5 
months, which is allowing 30 days to^a month, and 
12 months of 30 days, make exactly 360 days. 

Herodotus mentions, thai the Egyptians also 
made their year consist of the same number of days. 

Hermes 



Hermes TrismegistUf 9d4ed five days more to that 
nun?ber, by which means they came pretty nearthi 
truth i and, on this fgoting, Thales is said to have in^^ 
fitituted'the Grecian yean 

Julius Caesar afterwards made a reformation in 
th« calendar; for in his tima the winter months 
were ffiUen back into autumn, and the autumn 
fldbnths into summer : in order, therefore^ to restore 
th$. season? to their proper months, he orddred the 
year in which he began the reformation of .the ca^ 
lendar to consist of 445 days, being the nuinber 
above 363, which, in the course of many yeats, it 
bad appeared to have fallen behindhand ; this done^ 
by the assistance of Sosigenes^ a famous mathemati*- 
cian of Alexandria, he instituted a soiar year of 
S6$ days 6 hours ; and these 6 hours every fparth 
ye^r making one day, were added to February, sd 
that every fQurth year the Romaa sextus talendai 
Mahtu, being 6/V,, or twice repeated, to intro- 
duce that additiopal day, gave rise to what we. call 
the bhsertile, or Ieap*»year: it is called leap^year^ 
because the year seems to. leap a day forward. 
' But though this was a good reckoning o^ the 
year, and was for a long time made use of in Europe^ 
as coming very near the truth, yet it is not astrono- 
mically exact. We have already seen, that, fix)mi 
the. best observations, the astronomical year consistf 
of 865 days, 5 hours, and 49 minutes: bnt the 
Julian form computes it at 3(55 days, Ghourfr, whiqh 
Id II miAiites greater than the truths and although 
• ' . : - F . ' this 
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this in the consideration of single years appears to 
be but of little moment, yet, in tKe space of a cen- 
tury, it amounts to almost a whole day, and in pro- 
portion as time runs on, the error becomes more 
considerable. 

In the year 1582 Pope Gregory reformed the ca- 
lendar, the equinoxes and solstices having gone back 

10 entire days in the course of years, by the amount 
of the 1 1 odd minutes befqre mentioned ; by which 
the vernal equinox, instead of the 21st, fell upon 
the i 1th of March. 

To remedy this, Gregory ordered 10 flays to be 
suppressed^. so that the 11th of March was called 
the 21st ; and to prevent the like variation, for the 
future, he instituted a new form of years, called the 
Gregorian, in .which, once in 1S3 years, a day is 
tak^n out of the calendar, making the amount of the 

1 1 odd. minutes too much in that space of time. 
The .Gregorian is, therefore, an improvement 

upon. the Julian account of time, and carries thii 
ibrm and establishment of the year. to as great a de- 
gree of perfection as it is capable of, the vernal 
equinoxes being thereby fixed, almost for ever, to the 
^th.or 21st of March. 

• The Juiiani or Old Style, as it is called, was used 
in England till September 1752, when the Gre- 
gorian, or neM? style, took place, as it does in most 
other Christian countries of 'Europe: at the ^nd of 
^ sevwletfinth century, in consequence. of his plan; 
,#,noth.$r dayr.^as.struck out of the. Calendar, which 
; : -. made 
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made 11 in all, the present diflference between the 
new and the old styles. 

In the computation of very large intervals, it has 
been found necessary to proceed by combinations of 
years. 

The Eastern nations formed several of these 
classes of years, by whicli they not only computed 
time in general, but also the reigns of their parti^ 
tular princes. Thus Berosus, in his History of the 
Chaldean Kings, computes by Sariy Neri, and Sosi: 
these measures of time, though common, and well 
understood in the age of that historian, are, never- 
theless, wholly unknown to us, any farther than that 
they are certain collections of years, whose numbers 
we can piily guess at. 

The Jubilees and Sabbatical years of the Jews, are 
' classes, or intervals of years of far greater import- 
ance, not so much for their use in calculations, aa 
because of the custom^ depending upon them, and 
the frequent allusions made to them both in the his- 
torical ^nd prophetic books of Scripture. 

Every seventh day with them was a' day of reft, 
and kept holy; so likewise was every seventh year a 
year of rest to the ground, in which they were^ 
neither ;to sow nor reap. By this means their time 
was divided not only into week? of days, but also 
into weeks of years, which last are those alluded to 
' in 2)a?«iV/'s prophecy of the 70 weeks, which could 
not be understood, without knowings that this divi- 
sion, or class of years, was used by the Jews. 

F2 The 
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. The yejir oi Jubilee was every forty-ninth year, 
and termed Sabbatical. This year was observed 
fvith gneat ^olenjnity by the Jews, and was chiefly 
remarkable for the considerable alteration it occasi- 
oned in their properties and estates ; for at this time, 
by the' express, cofnmand of their law, all slaves 
jivqce made, free, and all lands that had been sold or 
mortgaged-reverted to their ancient owners. , 
1 The next division of years that we are acquainted 
with, is of still greater importance in chronology, as 
being absolutely necessary to the right understand- 
ing of the Greek and Roman history. ^ I mean the 
Olympiads ^nd Lust r4i/ . 

.. The first of these was.a method of compntation in 
use among the Greeks, ^nd of great note in chrono- 
logy, as from them the epocha of the history of that 
HUemorable people takes its date. Varro, in his di- 
vision of the whole series of tfme into three periods, 
begins the third or last, which he calk the sera of 
irue history, from the first Olympiad. 

Now, anOlj/mpiad was a space of four years, at 
theexpirarfion of which the 'Olympic games were ce- 
lebrated with great pomp and solemnity, near the 
city OJympia, in Peloponnesus; they were sup- 
posed to have been first instituted by Hercules, in 
honour of Jupiter. 

The computation, by Olympiads, seems to have 
X/eased after the 3ff4th, whidi ended with the year 
^( Christ. 440; for'after that we do not find them 
any more' mentioned in history. 
,\ . :' , The 
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The Lus4nim is a Roman institution, and ^s & 
division of five years' Jnterval, meaning a period of 
expia/ion, or sacrifice to the gods^ 

EpochaSy as I have before observed, luxe certain 
fixed points of time, from* which men begin their 
computations, and to which, in all their calculations, 
ihey refer. Hence, by comparing ^different transit 
actions with the epocha, and tracing their various 
intervals and distances, we can ascertain the years 
in which they happened, and assign thehi!their. 
place and order in the succession of time. But it 
is evident, that all this can regard only the jepoCha 
immediately under conaideration. Where ihe dif- 
ferent epochal are used, as is frj^quentJy the cise in 
history, we must necessarily have some common 
measure by which to compare them togrthfer; and 
discover the relation thpy bear to each Qtber.) The 
Creation of the World, the Deluge, the Olympiads^ 
the Building of Rome, and the /Birth of CArist, are 
all celetirated asras in history, and ofi^ made usf! of 
in the computation of time. It is apparent, hOwV 
ever, that in reading the transactions; of ii&tcni 
nations which may be referred to those. orOo^r 
feras, we shall not know how to connect them. to* 
gather, or comprehend the coincident lijnes, unJess 
we first establish some general period, which may 
serve as the standard and common receptgx^lei gf ^U 
other epochas. This done, we have only Jo reduce. 
, the several aeras to it, which throws the whole train 

F 3 of 
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of past events into one connected series, and exhibits 
tbem in their distinct order of succession. 

Such a standard. as that we are speaking of, is the 
Julian period i so' called from its author, Julius 
Caesar* 

And as thfere is nothing more important in chrono- 
logy, than to have a distindt comprehension of this 
period, and to see the manner of its application, I 
shall^ in order to give a clearer insight into the sub« 
ijectiahahd, explain, 
. 1. The cycles pf; which it is composed. 

2. How, by the combination of cycles, such a 
measure of time is framed as preserves a 
happy distinction in all its parts, so that they 
are: in no danger of being confounded or mis* 
taken onte for another. 

3. L &hall demonstrate the use of this period in 
regulating the several epochas and computa. 

•t ions of chronology. 
The word cycle, is derived from a Greek, word 
IjcukloSf a hoop or circle, and means certain periods 
or series of years, proceeding in an orderly succes- 
sion from first to last, when they are supposed to 
begin again, and so to go the same round in a con* 
stant train of revolutions of the same tenour. Thus 
the continued series of Sabbatical years among the 
Jfetvs, is called the Sabbatical Cycle, which con- 
sisted of seven years; as a system of 50 years conti- 
nually recurring made their Jubilian Cycle. In like 
manner, if we suppose the sun and moon to set out 

^ ' together 
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together from any point of the zodiac, and after a 
certain succession of years to meet' again in the 
same point of the heavens; as this event must 
always happen upon the like revolution of years', 
tbisnumhcK of years' would necessarily form a cycle^^ 
by which to determine for ever the coincidence of" 
these two luminaries in the heavens ; and accord- 
ingly this is the intent of the lunar cycle, or cycle of 
the moon, oif such great note in chronology, ! 

The antient form of the year among. the Jewi 
and Greeks, was properly lunar, yet as th6y werS 
also obliged to regard the solar motions, hfenee aros6 
the necessity of intercalations, and of establishing 
a cycle to regulate and adjust these intercalations. ^ 

Intercalation (a word of Latin derivation) mean3 
the putting something in between others, as with us^ 
a day in the month of February^ between the 24th 
and 25th days in every four years, or in what we call 
leap-year : thus the Jews, in like manner, used td 
add a ISth month to their lunar year, at the end of 
every 2 or 3 years ; because in the cycle of 19 years, 
there are seven of thirteen months each, and the 
rest but 12 months; and this was donef between 
February and March, and was called the tirst and 
second -rfrf^/r. 

The Jewish years, thereifore, though properly and 
singly considered, were indeed lunar; yet, by' these 
intercalations, and their keeping their months con- 
stantly fixed to the same seasons, they became, iii 
their collective sums, really solar j the cycle of the 

F 4 sun 
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fun being 28 years, ^nd tdat of the moofl 19 luBai 
yeajs, and seven intercalary nionths, or 19 solar 
years. The same thing happened ako among the 
Greeks^ aijd for a singular reason, viz. the adjusting 
the lunar reckoning to the sun's course, and thereby 
preventiiig their months frona receding too far'from 
tljie ^asons, in order that the festivals which. they ^ 
i^eie pj)liged to observe, might fall at thbsfc propel? 
periods when tb^y cmld be kept: for instance,- to 
illustrate ; nay paeaning^ — ambngjhe Jews. the fe&st 
c^.\\^t^P,i^s0}€r\0ur faster) was fixed to the middle 
of. tl^e rpontlv yV^l^aw. (answering to our March)> and 
ordered to be cejebrated by the eating of the Paschal 
Lambi and the ofiering up the wave sheaf, as the 
^r^ fruits of their barley harvest. . The feast of 
Pentecost (our Whitsuntide) was kept on the 50th 
fjay^ after the 16th of Nisan^ the day pn which thq 
wave sh^af was offered ; and celebrated by the of- 
feripg pf the two wave loaves, as the first fruits of 
their wheat harvest. And, lastly, the , feast of Ta* 
bernadcrs, always began on the 15th of Tisriy {our 
September) being fixed to the time pf gathering in 
the fruitjs of the earth. 

It is evident, therefore, tjiat the Passover could ^ 
not be observed till the lambs were grown fit to be 
eatex), and the barley to be reaped ; v^bt the Pente- 
cost, till the wheat was ripe; nor the feast of Tabef- 
nacleSj till the in-gathering of the vineyard and olive- 
y$rd .Wi?is oyer ; for otherwi^^, they could not have 

procured 
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procured the oiFerings necessary for the observance 
pf these festivals. 

Thi$ was also the, case with the Greeks, as I be- 
fore hinted, in order to adjust their festivals, particu- 
larly the Olympiads, to the solar reckoning. 

When the Jews Were dispersed over all nations, 
30 as neither to have proper opportunities of making 
the requisite observations, nor means of communi- 
cating them when made, it Was then found necessary 
to establish fixed and stated rules of intercalation, 
that so they might be every where uniform therein ; 
and upon this occasion it was, that the cycles and 
a3ti:onomical calculations of the Greeks, were, with 
some little variation, introdiiced arriorig thefm ; the 
leading principles of which were as follow : 

They were directed by an oracle to observe all 
their solemn sacrifices -an^ festivals, according to the 
number Three fkata tpiny in Greek) ; and this being 
interpreted to mean ye^rs, rhonfhs, and daj/s, and 
that the years were to be reckoned according to the 
course of the sun, and the months and days accord- 
ing to that of the moon ; they thought themselves, . 
for that reason, obliged to observe all those solem* 
nitiesj at the sanie seasdns of the year, and on the 
same month, and on the same day of the month j 
and therefore endeavojurs were m^de to bring all 
these to meet together, that is, to bring the same 
months, and all the days of them, to fall as near ai 
possible within the time of the sun's course. And 
this was to be done by intercalations 5 several modes 

of 
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of which VeVe tried, as well as different cycles, and 
successively improved upon, till, at length, the 
Mctonic cyclic of 19 years took place, so called fK>m 
Meto, an Athenian^ the inventor of it. This great 
astronon>er found, by calculation, that if the sun 
and moon were supposed to set out together from 
any point of the zodiac, after 49 solar revolutions; 
they would meet again in the self same point, and 
begin a new period, exactly agreeing v<^ith the 
fornrter. 

These 19 solar revolutions he found to contain 
^35 lunations, which make 19 lunar years, and seven 
Jonar nionths, to be added to them by seven interca- 
lations; so that the whole cycle consisted of 12 
lunar years of 12 months each, and seven interca- 
lated years of 13 months; which corresponding to 
J9 solar or Julian years, the new and full nioons 6f 
that space, not only retufn to the same days of the 
Julian year, but nearly to the jsamc hours of the day. 
A course of observation iherfefoxe, determining the 
^ays on which the new full moons happen during one 
revolution of this cycle, vvill also serve for the next 
^revolution of the same, and so on in succession. 

This cycle was very famoius in antient chronology, 
and is known among us under the name of the Cycle 
of the Moon, or Golden Number. 
. Upon the ceasing of the Greek solemnities, the 
use of this cycle also ceased, and so continued for 
several centuries, till at length, after the council of 
AVce',the Christians introduced it into their calendar, 

and 
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and made use of it in settling Easter, and the other 
moveable feasts. 

So great a value was set upon that cycle, on ac- 
count of its greal: utility in ecclesiastical computa- 
tions, that the numbers of it were written, in the 
antient calendars, in golden letters ; from whence, 
in our present Almanacks^ that number of this cycle 
which accords with the year for which the Alma- 
nack, was made, is called the Golden Number. 
> The Julian period, besides the lunar cycle, com- 
prehends also two others : that of the /m/i, as it is 
commonly called, and the cycle of Indiction. The 
solar cycle is so called, not from expressing any 
tiumber or series of solar revolutions, but because, 
by its help,* we know the dominical letter, or the 
character of Sunday. 

The Cycle of Indiction is a fystem of 15 Julian 
years, continually recurring. It is supposed to have 
been instituted, to mark or point out the period of 
certain tributes and taxes which the Roman subjects 
had to pay. . 

To find the golden number for any year whatever 
of the Christian «ra, may be easily done by the fol- 
lowing plain rule : 

The first year of Christ, according to computation 
in old style, fell in with the second year of the lunar 
cycle, and therefore, if to the giVen year of the 
Christian aerayou add one, and divide the siim by 
19, the quotient shews the number of revolutions 
of that cycle from the beginning of the said aera, 

and 
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and .the remainder, after division, is the golden num. 
ber required 5 but if nothing remain, the golden 
©timber is 19. 

Suppose, for example, the golden number of the 
year 1746 were required; then 1746 added to one, 
makes 1747, and that divided by 19, gives 91 for 
the quotient, with a remainder of 18: and there- 
fore 1& is the golden number for that year ; and 91, 
the quotient, expresses the number of revolutions of 
tbb cycle from the beginning of the year preceding, 
the birth of Christ. 

To find the year of the solar cycle, answering to 
any given year, proceed thus : 

The year of our Lord's nativity fell in with the 
ti^nth year of the solar cycle, and, therefore, if to the 
given year of the Christian ara^ you add 9, and di^ 
vide the sum by 28, the quotient expresses the num- 
^>er of revolutions of the cycle, from the ninth year 
before Christ, and the remainder gives the year of 
the solar cycle; but, if nothing remain, then does 
the given year ansvver to the 28th, or last of this 
cycle. 

At the time of the reformation of the calendar, 
the year 1 582 was reckoned the tenth year of the 
indiction; whence, by numbering back, you will 
easily find the first year of this cycle is connected 
with the third before Christ; $0 that by adding three 
to the given year of Christ's nativity, and dividing 
the sura by 15, you will find the year of the in- 
diction. 
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diction, in the same manner as ylu did before that 
of the lunar and aolar cycles. 

In the language of Chronologers, the general name \ 

of any eye]? is not only applied to the entire system 
of years of which the cycle consists; but also to 
every year of the said system. Thus the 14th year, 
for instance, of the solar period, is denominated in- 
differently, either the 14th year of the solar cycle, or 
the 14th solar cycle. In like manner, the lunar rc-r 
volutions; any year, as the 5th,. is called the 5th 
y^arof the lunar cycle, or the 5th lunar cycle; and 
^o for the Indiction. 

I shall now describe how the cycles^ are applledf 
in their composition of the general standard of 
epochas. 

As, in the language of Chronologers, a rounds or 
revolution of years, makes, what they call a eyelet 
so a round, or revolution of cycles, makes, what 
they call, a period. And as there are various and 
manifold compositions of cycles in this science, so 
are there^ of course, various and manifold periods* 
But I shall here confine myself wholly to the consi* 
deration of the Julian period, it being the most im^ 
portant jn all chronology, and which, if well un- 
derstood, will render every other part of this science 
easy and familiar. ^ * 

This period is compounded' of the tljree cycles 
already explained; but, to enable you the better, to 
understand its origin, frame, and utility, attend to thi9 
following obs^ervstion, . . ....;. 

I here 
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1 here suppdsc the three cycles of the sun, mooii^ 
and. indiction, to begin together, in such minfteri 
" that the first year of the solar cycle, be also the first 
year of the lunar cycfe, and the first of the indiction ;. 
then, as the cycle of indiction terminates in' 1 5 years, 
and must begin anew, it is evident that the 16th 
\ year of this series will be the 16th year of the solar 

and lunar cycles, and the first year of the second in- 
diction. 

Proceeding on in this manner, youViU find every 
year exhibit different cycles; and if you continue 
the progression till such time as cycles return again 
in the same order as when you first set out, that is, 
till the first year of these three several cycles coincide 
^ , and fall together, you will find that this cannot hap- 

pen till after an kiterval of 7980 years j for then, and 
not sooner, will the same order of cycles return, and 
begin a second period of the like kind with the 
former. 

This system of years, comprehending all the 
possible changes of these cycles, may also more 
readily be found by multiplying thjB three cycles con- 
tinually into one another, viz. 2%^ 19, and 1 5 ; for the 
produ£t thence arising must necessarily be the same 
with the aforesaid period. 

What is particularly happy in the constitution of 
this period, and arises evidently from the manner of 
. generating it as above described, is, that all the years 
of it are distinguished by their peculiar cycles; in- 
somuch that one year of the whole period has the 

same 
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same cycles with any other year thereof. For we 
havie seen that the same order of cycles does not re- 
turn till the period is elapsed, and a new one of the ^ 
same kind begins. By this means, all the years of ' 
this period are accurately distinguished ; so that if' 
the cycles are duly marked, it if impossible to mis- 
take one for another. This, Joseph Scaliger ob- 
' serving, and how useful such a measure of time * 
might he, if applied to the purposes of Chronology, 
, thought of adapting the years of it to the JnUan 
form, makjng them begin from the 1st day of Janvu 
ary ; and thence gave it the natne of the Julian 
Period. 

The cycles of which it was composed were also 
taken according to the manner and computation in 
use among the Latins ; and as, by their joint con- 
sent, the first year of the Christian «ra had ten (qt 
the character of the solar cycles, two for that of the 
lunar, and four for the indiction, which three cycles 
correspond with no other year of the Julian period 
but the 4714th, he connected this very year with the 
first of the vulgar Christian aera, and thereby laid a • 
foundation for applying the whole series of time* 
both before and after tbis great event, to the other 
years of his celebrated period. 

Having thus explained the nature, origin, and 
properties of this universal measure of time, I shall 
now proceed to shew how we are to apply it for tbei 
universal purposes of Chronotogy. And, in the firs^ 
frlace, let me obser\'e, that it affords a general and 

easy 
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easy ruhs for the finding of any of the. three cycles. 
For, as the first year of the period is also the first 
year of every cycle in it, by dividing any year 
thereof by the numbers expressing the cycles, viz. 
28, 1 9, and 1 5, the respective quotients will shew the 
ijumber of the cycles elapsed from %e beginning, 
and the remainders will be the years of the several 
cycles corresponding to the supposed year of the 

^ period. 

Thus, if it was required; to find the characters^of 
the three cycles for the 6467th year of this period, 
which answers to the year of our Lord 1754, divide 
6467, the given year of the Julian period, by 58, the 

I cycle of the sun, and the quotient gives the number 

of rounds of the solar cycle that have elapsed frooi 
-* , the beginrfing of the period, and the remainder is 

the present year of the said cycle. Iii like manner, 
if you divide by 19, the quotient will express the 
rounds of the solar cycle, and the remainder will be 
the golden number. The same method of pro- 
* ceeding, if you divide by 15, will serve for the in- 
diction. This rule is universal, and will serve for 
the years before Christ as well as after, by referring 
them to the Julian period. By thus -knowing how 
to find at any time the years of the cycles, you can> 
by the help of the calendar, and the other usual 
tables, find the dominical letter, the new and full 
moons, with all the other ecclessiastical calculations 
depending thereon. 

I nov^ 
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I now proceed to what is my chief design in this 
explication of the Julian period, viz. the connecting 
it with the several epochas of history, that thereby \ 

we may be enabled to compare them together, and 
view the whole current of time in a regular suc- 
cessive course. ^ 

We have already seen that the first year of the 
Christiaa aera coincides with the 4714th' of this 
period, and that therefore 4713 years of it were ' 
elapsed when the epoeha of Christ's nativity began. 
If therefore to any year of dur Lord's nativity we 
add '4713, that, will be the year of the Julian 
period, answering to the given year of the Christian 
aera. 

Now, as the year of our Lord's nativity is uni- 
versally known, ahd in common use, nothing can 
be easier than this connexion ; and since it is usual 
among Christians to refer all other epochas to this, 
- the manner of reducing them to the universal pe^ 
riod is equally obvious. 

I would know, for instance, in what year of the 
Julian period the epochs! of the tiegira begins. 
This is the celebrated aera in use among ^he Maho- 
metans and Arabs, which took its rise on occasion 
of Mahomet's flight from Mecca. Now, the first 
year of the Hegira Coincides with the 622d of out 
Lord., Add this to 4713, and you have 5335, the 
year of the Julian period, in whicli the epdchsiof 
the Hegira began.- 

G In 
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Iij lijce manner, if I wished to know in what year 
of the Julian period the Norman cojiquest hap^- 
pened, this being an epocha of great note in. 
England, to 1066, the year of Christ, answering 
tp the s^id conquest, I add 47 J 3, and the sum 
5779 gives the year required. 

This shews the method of reducing the years 
and epochas after Christ's nativity to the Julian 
period ; for XhosQ preceding it, shewing the year ter 
fore Christ in which ^ny eppcha begins, if you sub-r 
tract that froiH 4714, the remainder will be the year 
pf the Julian period, corresponding with the first, 
year of the said epocha. Having now connected 
the beginning of the epocha, it will be easy to. 
connect its subsequent years, as there is nothing 
more required to it but a bare addition pf these 
yjsar's. To illustrate this matter by an example. 
The Olympiads beg^n in the 776th year before 
Qhrifit, whiqh> sub traced from 4714, leaves 3938 
for the year pf the Julian period. Again, Rome, 
according tp the chronology of Archbishop Usher, 
was built in the 748th year before the; nativity of 
our Lord. Now 748 taken from .4714, ^s before, 
leaves 3966, the ye^r of the Julian period, corresr 
potjding to, that of the foundation of Rome- . In .the 
same manner may any other epocha of former ages 
be connected with this universal standard of comr 
putation 5 and the great advantage of such a re- 
duction is this, that we can thereby compare the 
several epochas tpgether, and determine coincident 

times. 
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times, and the coeval transactions of different na- 
tions, which, as I observed before, is bringing the* 
whole train of past events into one connected' 
series, and exhibiting them to the mind in a distiact 
order of succession. For knowing, by the fore-? 
going calculation, that the Olympiads beganr in the 
3938th year of the Julian period, and that Rome 
was founded in the 396Bth year of the same^ I see 
that,, in the regular course of time, there is a differ- 
ence of about 28 years between these two epochas. 
When therefore I read, in the history of Greece, 
that, during the 112thand 113th Olympiads, Alex- 
ander was pushing his conquests in Asia, and qar^ 
rying his victories even into the heart of India ; and 

« learn likewise, from the Roman historians, that about 
the Jrear of'th6 city, 420, &c. .Papirius Cursor was 
subduing the Samnites, and laying the foundation 
of the Roman greatness ; observing the times here 

' nearly to coincide, and fall within about the same 
years of the Julian period, I thence gather that, at 
the very time Alexander was establishing the Mace^ 
donian greatness in the East, an empire was rising 
in the West, reserved by Providence to crush the 
tyranny he was forcing upon nations, at the expence 
of so much blood and treasure. 

But besides the comparing of epochas, determin- 
ing the coincident times of history, it is by- the 

. Julian period alone that different chronologers, who 
proceed upon different computations, can under- 
stand one another. 

G2 One 
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One fortHbr ^4va,^t?ige of the Julian period is this, 
that gs, with respect to past transactions, it k thus a. 
common staad^rd farcomparing them together, and 
adjusting the dififerent suppositions about them 3 sD^i 
with respect to those that are to come, it may Be 
made an iqfallibie criterion, to determine, without s^ 
possibility of error, the years in which they happen. 

It is proper ^Isq to observe, that the Julian period^ 
when traced tp its beginning, runs several hundred 
years beyond the creation s ^rid that Scaliger, when 
he first invented it, might easily have accommodated 
it& years to the years of the world j but then the 
cycles of his peripd wpuld not have heeq the sar^q 
with the. cycles then in use. 
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, SfeCT. IV* 

The Mathematics^ 

Mathematical leafnlng is so very e^cten^ 
sive in its nature arid operations, and .so varioiis-in 
.its branches, that it would be impossible for md^ in 
a work of this kind, to enter deeply .into its prihci-^ 
pies, its properties^ or the detail of its uses. 

My plan will only admit of applying the elemetl* 
tary and leading principles of it, and its uses, to the 
study and practice of young pupilsj particularly 
those designed for the Royal Navy.' 

In treating of the mathematics, in the brief way 
which the limits of my plati pnly permit me to do, 
I shall still have them principally in view. 

The word Mathematics is derived from a Greek 
wofd, Maihesisy signifying discipline, or science in 
general ; because its uses enter into almost all the 
sciences •, though, among the antients, as well as , 
the moderns^ it was restrained to those arts which 
were immediately concerned about number and 
quantity. 

Mathematical learning being defined, it is a scir 
ence which teaches us the knowledge of number 
and QUANTITY, or that considers magnitudes 
either as computable or measureable. It is divided 
mto speculative ^Xi^L practical ; pure and mixed. 

G 3 Speculative 
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Speculative mathematics is the bare contempla- 
tion of the properties of things, and only i-elates to 
the ratio, proportion, or properties of numbers and 
figures, under their varfous combinations. 

Thp practical applies the knowledge of these 
properties to some use in life ; as the computing 
the interest of money, the value of goods, the dis- 
tance of places, the quantity of land or liquor con- 
,tained in. a field or vessel. 

Pure^ or simple mathematics, consider quantity 
abstractedly 3^ arid witl;iout any relation to matter or 
bodies. 

Mixed mathematics consider quantity as subsist- 
ing- in material substances ; such as length in a road, 
breadth in a river, height in a star. 

Pure or simple mathematics likewise either con- 
sider quantity as computable, as arithmetic ; or 
measurable, as geometry and trigonometry. 

Mixed mathematics are very extensive, and are 
distinguished by various names, as the subjects 
they consider, and the views wherein they take 
them^vary. 

It is sufficient to determine an art to be a branch 
o( mixed mathematics, that pi^re mathematics afe ap- 
plicable thereto, i. e. that the art may be explained 
atid demonstrated from the principles of arithmetic 
and geometry, which are the ^two great leading 
J)rfinches of pure mathematics ; such are Mechanics 
, — which consider motion, or the laws of moving 
bodies. 

Hydrostatics 
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Hydrostatics — which consider the kws« of fiuid^^ 

or of bodies grs^vitating in fluids. 
. Pneumatics— the airj with regiard to the law9 > 

and mensuration thpreqf. . « ' 

Hydraulics— the motion oC- fluidsw . 
Optics^— the knowledge and improvement of 

fight or vision. 
Navigation — the art of guiding or conductiiig a 

ship from one place to another* 
Perspective — the images of objects^ in order to 

delineate, or represent them* . 
Fortification, architecture, music, astronoiny, 
geography, gnomonics, chronology, &c. are of :the 
same descriptipn, and are indebted to the science 
of mathematics for their improvement and eluci- 
dation. 

Arithmetic, which is a branch of pure or 
Jimple mathematics, teaches the power and proper- 
ties of numbers ; and under this head, besides the 
usual rules in »Dil worth or Walkinghame, algebra 
and logarithms are ranked. 

Geometry, or the science of extension, which 
is another branch of pure mathematics, teaches the . , 
measurement of lines ^ surfaces y and solids; all ex* 
tension being distinguished into length; breadthy 
and thickness : 

, Or it may be defined the art of measjaring bodies ; 
to which end it conside:rs three things that belong to 
a body, viz. super ficieSy or surface y lines s and points; 
which, in plain terms, signify the outside, the edge 

G 4 arid 
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Ip lijce manner, if I wished to know in what year 
of the Julian period the Norman cojiquest hap^ 
pened, this being an epocha of great note in . 
England, to 1066, the year of Christ,, answering 
tp the s^id conquest, I add 47 J3, and the sum 

' 5779 gives the year required, 

, . This shews the method of reducing the years 

^ and epochas after Christ's nativity to the Julian 

period ; for XhosQ preceding it, shewing the year be-? 
fore Christ in which ^ny eppcha begins, if you sub-^ 
tract that ffoih 47 14, the remainder will be the year 
pf the Julian period, corresponding with the first. . 
year of the said epocha. Having now connected 

1' the beginning of the epocha, it will be easy to, 

connect its subsequent years, as there is nothing 
more required to it but a bare addition pf these 
ypars. To illustrate this matter by an example. 
The Olympiads beg^n in the 776th year before 
Chrifjt, whicih> subtf a^ed' from 4714, leaves 3938 
for the year pf the Julian period. Again, Rome^ 
according to. the chronology of Archbishop Usher, 
was biiilt.in the 748th year before the nativity of 
our Lord. Now 748 t?iken from .4714, ^s before, 
lea*ves 3966, tl>e yej^r of the Julian period, corres? 
poinding to,that of the foundation of Rome. . In .the 
same manner may any other epocha of former ages 
be connected with this universal standard of comr 
putation J and the great advantage of such a re- 
duction is this, that we can thereby compare the 
jgeveral epoqhas together, and determine coincident 

times. 
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times, and the coeval transactions of different na- 
tions, which, as I observed before, is bringing the' 
whole train of past events into one connected' v^ 

series, and exhibiting them to the mind in a distiact . 
order of succession. For knowing, by the fore-? 
going calculation, that the Olympiads began^ in the 
3938th year of the Julian period, and that Rome 
was founded in the 396tSth year of the same^ I see 
that,, in the regular course of time, there is a differ- 
ence of about 28 years between these two epochas. 

When therefore I read, in the history of Greece, 
that, during the U 2th and 1 13th Olympiads, Alex- 
ander was pushing his conquests in Asia, and car- 
rying his victories even into the heart of India; and 
learn likewise, from the Roman historians, that about 
the Jrear of'th6 city, 420, &c. .Papirius Cursor was 
subduing the Samnites, and laying the foundation 
of the Roman greatness ; observing the times here 
nearly to coincide, and fall within about the same 
years of the Julian period, I thence gather that, at 
the very time Alexander was establishing the Mace^ 
donian greatness in the East, an empire was rising 
in the West, reserved by Providence to crush the 
tyranny he was forcing upon nations, at the expence 
of so much blood and treasure. 

But besides the comparing of epochas, determin- 
ing the coincident times of history, it is by- the 
Julian period alone that different chronologers, who 
proceed upon different computations, can under- 
stand one another. 

G 2 One 
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One farther ^4va,^t3ig® of the Julian period is this, 
that as, with respect to past transactions, it ia thus a. 
common standard fqrcomparing them together, and 
adjusting the diferent suppositions about them -, so^^ 
with respect to those that are to .come, it may Be 
made an iqfallibie criterion, to determine, without s^ 
possibility of error, the years in which they happen, 

It is proper also to observe, that the Julian period^ 
when traqed tp its beginning, runs several hundred 
years bpyond the creation s ^ridthatASca/i'^^r, when 
he first invented it, might easily have accommodated 
its yea,rs to the years of the world j but then the 
cycles of his period wpuld not have heen the same 
with the pycks then in use. 
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times, and the coeval transactions of different na- 

• ■ ' ... ^ " ' 

tions, which, as I observed before, is bringbg the' %^ 

whole train of past events into one connected' A 

series, and exhibiting them to the mind in a distinct . 
order of succession. For knowing, by the fore-? 
going calculation, that the Olympiads beganr in the 
3938th year of the Julian period, and that Rome 
was founded in the S96tSth year of the same; I see 
that,, in the regular course of time, there is a differ- 
ence of about 28 years between these two epochas. 

When therefore I read, in the history of Greece, 
that, during the U2thand 113th Olympiads, Alex- 
ander was pushing his conquests in Asia, and car- 
rying his victories even into the heart of India; and 
learn likewise, from the Roman historians, that about 
the year of'th6 city, 420, &c. .Papirius Cursor was 
subduing the Samnites, and laying the foundation 
of the Roman greatness ; observing the times here 
nearly to coincide, and fall within about the same 
years of the Julian period, I thence gather that, at 
the very time Alexander was establishing the Mace^ 
donian greatness in the East, an empire was rising 
in the West, reserved by Providence to crush the 
tyranny he was forcing upon nations, at the expence 
of so much blood and treasure. 

But besides the comparing of epochas, determin- 
ing the coincident times of history, it is by- tlie 
Julian period alone that different chronologers, who 
proceed upon different computations, can under- 
stand one another. 

G2 One 
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One fort^er ^4va^t3jge of the Julian period is this, 
that as, wUh respect to past transactions, it ia thus a. 
common staad^rd fprcomparing them together, and 
adjusting the difif^^^nt suppositions about them 3 sD^i 
with respect to those that are to come, it may Be 
made an iqfalliWe criterion to determine, without ^, 
possibility of error, the years in which they happen. 

It is proper also to observe, that the Julian period^^ 
when traced tp its beginning, runs several hunclred 
years bpyond the creation 5 ^nd tk^t Scaliger, when 
he first invented it, might easily have accommodated 
its yea,rs to the years of the world 5 but then the 
cycles of his period wpuld not have heen the same 
with the cycles then in use. 
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, SfiCT. IV, 

The Mathematics^ 

Mathematical learning is so very e^ct^n^ 
sive in its nature arid operations, and .so^varioiisrin 
Jts branches, that it would be impossible for hid^ in 
a work of ihis kind, to enter deeply jhto its prmci-^ 
pies, its properties^ or the detail of its! uses. 

My plan will only admit of applying the eleiheil* 
tary and leading principles of it, and lis uses, to the 
study and practice of young pupilsj particularly 
those designed for the Roya} Navy. 

In treating of the mathematics, in the brief way 
which the limits of my plali pnly permit me to do, 
I shall still have them principally in view. 

The word Math^atics is derived from a Greek 
word, Mathesisy signifying discipline ^ or science in 
general ; because its uses enter into almost all the 
sciences •, though, among the antientSy as well as , 
the moderns^ it was restrained to those arts which 
were immediately concerned about number ^nd 
quantity. 

Mathematical learning being defined, it is a scir 
ence which teaches us the knowledge of number 
and QUANTITY, ot that considers magnitudes 
either as' computable or measureable. It is divided 
into speculative ^nd practical; pure and mixed. 

G 3 Speculative 
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Speculative mathematics is the bare contempla- 
tion of the properties of things, and only i-elates to 
the ratio, proportion, or properties of numbers and 
figures, under their various combinations. 

The practical applies the knowledge of these 
properties to some use in life ; as the computing 
the interest of money, the value of goods, the dis- 
tance of places, the quantity of land or liquor con- 
,tained in. a field or vessel. 

PurCy or simple mathematics, consider quantity 
abstractedly^ and witljiout any relation to matter or 
bodies. 

Mixed mathematics consider quantity as subsist- 
ing in material substances ; such as length in a road, 
breadth in a river, height in a star. 

Pure or simple mathematics likewise either con- 
sider quantity as computable, as arithmetic; or 
measurable, as geometry and trigonometry^ 

Mixed mathematics are very extensive, and are 
distinguished by various names, as the subjects 
they consider, and the views wherein they take 
themj vary. 

It is sufficient to determine an art to be a branch 
o( mixed mathematics, that />iwre mathematics afe ap- 
plicable thereto, i. e. that the art may be explained 
atid demonstrated from the principles of arithmetic 
and geometry, which are the .two great leading 
br^inches oipure mathematics ; such are Mechanics 
' — which consider motion, or the laws of moving 
bodies. 

Hydrostatics 
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tlvdrostatics — which consider the laws»of fiilid^^ 

or of bodies grs^vitating in fluids, 
. Pneumatics— ^the airj with regard tx) the laws \ 

and men3Ur^tioh thereof* > • ' 

Hydraulics— the motion of]' fluids- . 
Optics^-the knowledge and improvement of 

fight or vision. 
Navigation — the art of guiding or conductirig a 

ship from one place to another* 
Perspective— the images of objects, in order to 

delineate, or represent them* . 
Fortification, architecture, music, astronomy, 
geography, gnomonics, chronology, ice. are of :the 
same descriptipn, and are indebted to the Science 
of mathematics for their improvement and eluci- 
dation. 

Arithmetic, which is a branch of pure or 
Jimple mathematics, teaches the power and propei*- 
ties of numbers ; and under this head, besides the 
usual rules in Dil worth or Walkinghame, algebra 
and logarithms' are ranked. 

Geometry, or the science of extension, which 
is another branch of pure mathematics, teaches the . , 
measurement of lines, surfaces y and solids 5 all ex* 
tension being distinguished into length; breadth, 
and thickness : 

Or it may be defined the art of measjarirtg bodies ; 
to which end it considers three things that belong to 
a body, viz. superficieSy or surface, lines ^^nd points s 
which, in plain terms, signify the outside, the edge 

G 4 ' arid 
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Iij like manner, if I wished to know in what year 
of the Julian period the Norman conquest hapi- 
pened, this being an epocha of great note in 
England^ to 1066, the year of Christ, answering 
tp the s^id conquest, I add 47 J 3, and the sum 
5779 gives the year required. 

This shews the method of reducing the years 
and epochas after Christ's nativity to the Julian 
period ; for thoBQ preceding it, shewing the year be? 
tore Christ in which ^ny eppcha begins, if you sub- 
tract that from 4714, the reniainder will be the year 
pf the Julian period, corresponding with the first . 
year pf the said epocha. Having oow connected 
the beginning of the epocha, it will be easy to. 
connect its subsequent years, as there is nothing 
niore required to it but a bare addition pf these 
yiears. To illustrate this matter by an example. 
The Olyvipiads began in the 776th year before 
Chrift, whiqh^ subtf afled' from 4714, Iqaves 3938 
for the year pf the Julian period. Again, Rome^ 
according to the chronology of Archbishop Usher, 
was built, in the 748th year before the nativity of 
our Lord. Now 748 t^ken from 4714, as before, 
Jeaves 3966, the year of the Julian period, corres^ 
ponding to. that of the foundation of Rome. , In .the 
same manner may any other epocha of former ages 
be connected with this universal standard of conir 
putqtion J and the great advantage of such a re- 
duction is this, that we can thereby compare the 
eeveral epoqhas tpgether, and determine coincident 

times, 
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times, and the coeval transactions of different na- 
tions, which, as I observed'before, is bringing the* 
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whole train of past events into one connected^ o 

series, and exhibiting them to the mind in a distiact 
order of succession. For knowing, by the fore-? ' 

going calculation, that the Olympiads begatt in the y 

3938th year of the Julian period, and that Rome ' 

was founded in the S96Bth year of the same 3 I see ' 

that,, in the regular course of time, there is a differ- 
ence of about 28 years between these two epochas. *i 

When therefore I read, in the history of Greece, 
that, during the 11 2th and 113th Olympiads, Alex- 
ander was pushing his conquests in Asia, and car- 
rying his victories even into the heart of India 3 and 

* learnlikewise, from the Roman historians, that about 
the Jrear of'th6 city, 420, &c. .Papirius Cursor was 
subduing the Samnites, and laying the foundation 
of the Roman greatness ; observing the times here 

^ nearly to coincide, and fall within about the same 
years of the Julian period, I thence gather that, at 
the very time Alexander was establishing the Mace- 
donian greatness in the East, an empire was rising 
in the West, reserved by Providence to crush the 
tyranny he was forcing upon nations, at the expence 
of so much blood and treasure. 

But besides the comparing of epochas, determin- 
ing the coincident times of history, it is by- tlie 

. Julian period alone that different chronologers, who 
proceed upon different computations, can under- 
stand one another. 

G2 One 
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One forth^er ^4va,i|t?^ge of the Jiilian periQ4 is this, 
that as, with respecj: ta past transactions, it ia thus a'. 
Gomraon standard fprcqinparing them together, and 
adjusting the diflfer^nt suppositions about them 3 so, 
with respect to those that are to ,come, it may Be 
made an ir^faUiWe criterion to determine, without ^ 
jjQssibility of error, the years in which they happen,. 

It is proper also to observe, that the Julian periodj^ 
when traced tp its beginning, runs several hundred 
years bpyond the creation s ^ndtl^^.t Scaltger, when 
he first invented it, might easily have accommodated 
its yea,rs ta the years of the world 5 but then the 
cycles of his period wpuld not have heen the sar^q 
with the. cycles then in use. 
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The Mathematics^ 

MATHEMATiCAL learning is so Very eict^n^ 
sive in its nature arid operations, and .so varioiisrin 
Jts branches, that it would be impossible for mef^ in 
a work oF this kind, to enter deeply Jhto its prihci-^ 
pies, its properties^ or the detail of ifs uses. 

My plan will only admit of applying the elemeil'^ 
tary and leading principles of it, and its uses, to the 
study and practice of young pupils^ particularly 
those designed for the Royal Navy. 

In treating of the mathematics^ in the brief way 
which the limits of my plali pnly permit me to do, 
I shall still have them principally in view. 

The word Mathematics is derived from a Greek 
word, Mathesisy signifying discipline, dt science in 
general ; because its uses enter into almost all the 
sciences •> though, among the antients, as well as . 
the moderns, it was restrained to those arts which 
were immediately concerned about number and 
quantity. 

Mathematical learning being defined, it is a sci- 
ence which teaches us the knowledge of number 
and QUANTITY, or that considers magnitudes 
either as computable or measureable. It is divided 
into speculative BXid practicah pure and mixed. 

G 3 Speculative 
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Speculative mathematics is the bare contempla- 
tion of the properties of things, and only relates to 
the ratio, proportion, or properties of numbers and 
figures, under their varfous combinations. 

The practical applies the knowledge of these 
properties to some use in life ; as the computing 
the interest of money, the value of goods, the dis- 
tance of places, the quantity of land or liquor con- 
tained in. a field or vessel. 

Pure^ or simple mathematics, consider quantity 
abstractedly, and witljiout any relation to matter or 
bodies. 

Mixed mathematics consider cjuantity as subsist- 
ing in material substances ; such as length in a road, 
breadth in a river, height in a star. 

Pure or simple mathematics likewise either con- 
sider quantity as computable, as arithmetic ; or 
measurable, as geometry and trigonometry^ 

Mixed mathematics are very extensive, and are 
distinguished by various names, as the subjects 
they consider, and the views wherein they take 
them^ vary. 

It is sufficient to determine an art to be a branch 
oi mixed mathematics, that />i/re mathematics afe ap- 
plicable thereto, i. e. that the art may be explained 
atid demonstrated from the principles of arithmetic 
and geometry, which are the .two gr^at leading 
branches ofpiire mathematics ; such are Mechanics 
' — which consider motion, or the laws of moving 
bodies. 

Hydrostatics 
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tlvdrostatics — which consider the kws»of fiilid^^ 

or of bodies grs^vitating in fluidsi, 
. Pneumatics— the airj with regard tx) the laws > 

and nien3Ur^tioh thfeireof. » . 

Hydraulics— the motion ot fluids- 
Optics^-the knowledge and improvement of 

fight or vision. 
Navigation — the art of guiding or conductirig a 

ship from one place to another* 
Perspective — the images of objects, in order to 

delineate, or represent them* . 
Fortification, architecture, music, astronomy, 
geography, gnomonics, chronology, ice. are of -the 
same descriptipn, and are indebted to the science 
of mathematics for their improvement and eluci- 
dation. 

Arithmetic, which is a branch of pure or 
Jimple mathematics, teaches the power and propei*- 
ties of numbers ; and under this head, besides the 
usual rules in Dil worth or Walkinghame, algebra 
and logarithms- are ranked. 

Geometry, or the science of extension, which 
is another branch of pure mathematics, teaches the . , 
measurement of lines^ surfaces j and solids \ all ex^ 
tension being distinguished into lengthy breadth, 
and thickness : 

Or it may be defined the art of measjaring bodies ; 
to which end it considers three things that belong to 
a body, viz. superficies, or surface^ lines^^nd points s 
which, in plain terms, signify the outside, the edge 

G4 arid 
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and comsrs of a body, and so are real parts of it ; 
but in th6;^n^ethat c^fiQMEtHY uses them, they do 
tiot properly belong to a body, an*are only applied 
to it by our imagination; iotii a body be dipped in 
water, though the water touch it every where, 
yet we may fancy a division between it and the 
water, which injaginary division is called a^Mr/iice; 
and thus every imaginary division begets a surface 
(between the parts so divided)— a surface begets a 
UnCy and a line begets a poinL ' 

And since whatsoever divides a thing, terminates 
or bounds the parts so divided ; therefore, 

1/ A point is termed the bound of a Une. 

2. A line the bound of a surface. 
. 3. A surface the bound of a body. 

Thej^rst having neither length nor breadth; the 
second length without breadth -, and the third 
length and breadth without depth. 

'Trigonometry (derived from two Greek 
words, and implying the measurement of a three 
sided figure) is that part of geometry which treats 
particularly about determining the sides and angles 
of triangles, whether plane or spherical, by having 
•three things^ given, either all sides, or sides and 
angles, or angles only in spherics, a fourth (side or 
angle) may be found. 

Plane Trigonometry is composed of straight lin^s 
on a flat superficies, and therefore the sides of a 
triangle will be right lines; as used in maps and in 
navigation. 

/, . Spheric 
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Spheric Trigonometry- is composed of circular 
)ines> as on the globes; where the sides of a trian- 
gle arc necessarily arcs, or curves of the sphere. 

Logarithms are certain artificial numbers in 
arithmetical progression, so fitted to the natural 
numbers, that if any two ils^tural numbers are mul- 
tiplied and divided by one another, the corres- 
pondent proportional numbers, or indices y answer 
all these conclusions by addition or subtraction. 
There are many tables of these numbers, and many 
methods for the making and finding them out, pub- 
lished by the most eminent mathematicians, and 
applied to the uses of trigonometry,/fbr the practical 
improvement of which many plans have been pro- 
posed, and various instruments invented ; but none 
so effectual, exact, and expeditious, as the lo- 
garithmic tables, for numbers, sines, tangents, and 
secants. 

It appears that the leading principles of these 
fciences, comprehended under the general title of 
the mathematics, were -known to, and made use of 
by, the antediluvian worlds in the improvement of 
astronomy, geography, raiisic, land-measuring, &c.; 
that Noah preserved the knowledge of them from' 
^eing extinguished at the deluge with the human 
race, and handed tjiem down to his posterity, by 
whom they were gradually improved, till Euclid, 
about 284 years before Christ, brought the princi- 
ples of them to that perfect state of demonstrable 
' accuracy, and nicety, which has enabled later ages 

to 
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to make the sundry divisions, subdivisions, and 
improvements that are now in being, and from 
whence so many surprising conclusions, numerical, 
optical, and mechanical, have taken their rise. 

Among fill the great mathematical sciences, that 
of Geometry is the most extensive and the nlost 
useful. 

It is by the principles of geometry that great 
truths (which can be proved) are demonstrated 
with mathematical precision, and proved to a nicety 
by lines or figures, which are not only proper to re- 
present to the imagination the relations betweeii 
magnitudes, or between things susceptible of morci 
and less, as spaces, times, weights, motions, 'Sec. 
but they may even represent things which the mind 
can.no otherwise receive, such as, for example, the 
relatians of incommensurable magnitudes, or great 
bodies that cannot be measured. 

It is not howQver pretendejd, that all subjects, 
men may have occasion to enquire into, can be ex- 
pressed by lines. There are many not reducible to 
any such rule.: thus the knowledge of an infinitely 
powerful, infinitely just God; on whom all things 
depend, and who would have all his creatures exe- 
cute his orders, to become capable of beinjg happy, 
is the principle of all morality; from which a 
thousand undeniable consequences may be drawn, 
and yet neither the principle, nor the consequences> 
can be expressed by lines, or figures. — Male- 
branche's Recherche de la Verite, tpm. ii. 

' This 
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This sciecce had its rise among the Egyptians^ 
and was invented to measure or mark out their se- 
parate portions of lands, in order to remedy that 
confusion which their being frequently overflowed 
by, the Nile occasioned; but the Egyptians after- 
.\vards applied themselves to more subtle researches, 
apd, from a very mechanical exercise, insensibly pro- 
duced this fine science. 

Geometry is not barely useful, but even abso- 
lutely necessary. 

It is by , the help of geometry that astronomers 
make their observations, regulate the durations of 
times, seasons, years, and cycles ; and measure the 
distances, motions, and magnitudes of the heavenly 
bodies. 

It is 'by geometry that geographers shew us the 
magnitude of the whole earth, delineate the extent 
of seas, and the divisions of empires, kingdoms, 
and provinces. 

It is from this science that architects derive their 
juft measures in the construction of public edifices, 
as well as of private houses. It is by its assistance 
that engineers conduct all their works, take the si- 
tuations and plans of towns, the distance of places, 
an(i in short the measure of such things as are only 
accessible to the sight. 

It is also necessary in the military service, in 
studying fortification, in the drawing up an army in 
order of battle, and in marking out the ground for 
encampments; in making maps of countries; in 

taking 
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taking the plans of towns, forts, and castles; and 
to measure all kinds of dimensions accessible or 
inaccessible. 

In short, drawing, music, mechanics and dll tbe 
sciences, which consider things susceptible of 
more and less, i, e. all the precise and accurate 
sciences, may be referred to geometry ; for all spe- 
culative truths consisting only in the relations of 
things, and in the relations between Aose relations, 
they may be all referred to,lines, consequences may 
be drawn from them, and these consequences agidin- 
being^ rendered sensible by lines, they become 
permaoaent objects, constantly exposed to a rigorous 
attention and examination : and thus we have infinite 
opportunities, both of enquiring mto their certainty, 
and pursuing them further. 

I believe there are many young men, and by no 
means indifferent scholaris too, who frequently have 
the word mathematics on their tongues, biit, if 
asked the question, would be at a loss to define, in- 
telligibly, what the science is. 
* Haying therefore given a plain but coniprehensive 
definition of it, and putting out of the question 
those branches which relate to the other sciences, 1 
shall confine myself to general observation^ on the 
•method of teaching the mathematics, and particu- 
larly geometry, with Euclid as the guide. 

The first thing I would begin with in teaching the 
Mathematics, would be to make ihe, pupil 

thoroughly. 
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thoroughly Understand what that science is, and 
make him learn by heart the definitions and princi- 
pal out*lincs of it, in some such way as I have.just 
stated the matter. It is evident to every teacher; ♦ I 
hope, that the pupil ought first to be made to under- 
stand what he is going to learn; and that, as far as 
he can comprehend it, the uses of it should be ex- 
plained to him. 

But, is this the general practice in schools? I be- 
lieve I may venture to assert, that it is not. 

A boy is told that he is to begin themathematics, 
and Euclid is put before him, to teach him the na<- 
ture of geometrical lines and figures. In general, 
he is merely told to read over the definitions, postu- 
lates, and axioms, and to describe the figures from the 
^ook, on paper 5 a certain portion of which being 
done, it is. perhaps looked at by the master, to see if 
it correspond with the original, and there the lesson 
ends. 

In three months after this boy has begun the ma- 
tliematics, ask him what that science is, the uses of 
it, and in what respects it operates upon, or is con- 
nected with other sciences — ^he will not be. able to 
telj you; but, with perplexity and confusion of 
inind, must leave the explanation for you to give 
him. * . 

I do not mean to say, that this is the practice in - 
all schools ; very for from it. There are eminent 
academies and mathematical schools, where the 

greatest 
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Speculative mathematics is the bare contempla- 
tion of the properties of things, and only delates to 
the ratio, proportion, or properties of numbers and 
figures, under their varfous combinations. 

The practical applies the knowledge of these 
properties to some use in life ; as the computing 
the interest of money, the value of goods, the dis- 
tance of places, the quantity of land or liquor con- 
^tained in . a field or vi^ssel. 

PurCy or simple mathematics, consider quantity 
abstractedly, and witljiout any relation to matter or 
bodies. 

Mixed mathematics consider (quantity as subsist* 
ing in material substances ; such as length in a road, 
breadth in a river, height in a star. 

Pure ox simple mathematics likewise either con- 
sider quantity as computable, as arithmetic; or 
measurable, as geometry and trigonometry^ 

Mixed mathematics are very extensive, and are 
distinguished by various names, as the subjects 
they consider, and the views wherein they take 
them^ vary. 

It is sufficient to determine an art to be a branch 
oi mixed mathematics, that />iwrtf mathematics afe ap- 
plicable thereto, i. e. that the art may be explained 
atid demonstrated from the principles of arithmetic 
and geometry, which are the .two great leading 
br^inches of pure mathematics ; such are Mechanics 
' — which consider motion, or the laws of moving 
bodies. 

Hydrostatics 
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guished by a point placed before it thus, .6, ^46, ' 
•869 ; and as cyphers placed after integers increase 
their value decimally, so^ being placed before a 
decimal,, they decrease its value decimally; but 
being placed before integers, and after fractions, 
neither of them is increased or diminished. 

Decimals are used by mathematicians to find the 
lowest possible numerical proportions of wrhole 
numbers. , r 

The word logarithm is derived from two Greek 
words, logos, a descriptioa or account 3 and arithmos, 
9. number. 

I have before stated what the nature of this science 
i;S, an4 by whom invented, to which I. may add 
the following outlines of its operation. 

Nunibers or quantities are said to be in arithme- 
. tical progression, when they differ by the continual 
addition of a certain quantity ; as 

0. 1. 2. 3. 4. 5.i &c. differing by the continued 
addition of 1, ^ndS. 6.9. 12., &c. by the additioa 
of 3. ^ . ' ^ 

Geometrical progression is when numbers or 
quantities differ, by the continual multiplication of 
, a certain quantity ; as, 

1,2. 4. 8. 16. 32. 64., &c. by the continual inul- 
tiplic^tipn of 2. And 1. 10. 100.1000. 10,000., &c. 
by the multiplication of 10. 

Now, tak.e any series of numbers in.arithmetical 
progression, beginning with ; and a corresponding 

series 
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scries of geometrical numbers, beginning with 1, 
the former series will be logarithms to the cor- 
responding numbers in the latter; thus, 

0. 1.2. S. 4. 5; 6. 7., &c. Idgarithms. 

1, 2. *. «. 16. 34. 68. 128., &c. numbers. . 
Here 0. 1. 2. 3., &c. are the logarithms of 

1.2. 4. 8., ice. and the following properties are to 
be noticed. First, If 2 and 3, the logarithms of 
4 and 8, be added together, their sum 5, will cor- 
respond with 32, the product of 4 multiplied by 8 . 
Secondly, If from 7 (the logarithm of 128) be sub- 
tracted 3 (the logarithm of 8J the remainder 4 will 
correspond with 16, the quotient of 128 divided 
by 8. Thirdly, If 6 (the logarithm of 64} be divided 
by 2, the quotient 3 corresponds with 8, the square 
root of 64. Fourthly, If the same logarithm be 
divided by 3, the quotient 2 willcprrespond with 4> 
the cube root of 64. , ' 

It may be noticed here, that the logari|;hms of 
numbers between 4 and 8 are wanting; and that 
they must be greater than 2, but less than 3 ; and 
Itiat the logarithms of the numbers between 16 and 
32 must be greater than 4, but less than 5 j and so 
of the rest. 

Now, the most convenient series, to which all 
the modem tables of logarithms are calculated, is 
the following:' 

0. 1. 2/ . 3. 4. 5., 8e:c. logarith. 

1. 10. 100. 1,000. 10,000; 100,000., &c. nujn>. 

In 
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In which all the logarithms of numbers between , 
1 and 10 are j^reater than 0, but less than 1 : apd 
. all the iogarithms between 10 and J 00 greater 
than 1, but less than 2 ; between 100 and 
1,000, greater than 2, but less than 3 ; and 
between 1,000 and 10,000, greater than S, but 
less than 4, &c. 

The logarithms in the above series are called m- 
dices, which are ofiten omitted, and the decimal 
part only put down. 

The terms chord, tangent, secanty ^nd sine fre- 
quently occur in logarithmic arithmetic, and should 
. be 'thus explained by the teacher, tbei^rst time they 
come under the pupil's notice. 

A chord is th^t |ine wWch is drawn from Qne end 
of an arc to the other. v 

A tangent touches the periphery (meaping in 
Greek the outward line of any figure) ^pd is per* 
pendicular to a diameter in the touching point. It 
is derived from the Latin word tangeiis, touching. 

A secant cuts the periphery, bepg drawn ffooi 
tlie cenbe tilj it meets t^ie tangent. — It \^ d^^ive^ 
from the JLatin word secans, cutting. 

A sine is half a chord-line^ ' or double the arc. It 
IS derived from the Latin word sine, without, or 
outer. . 

Ai-OEBRA is the science of universal quantity, 
)^y which difficult q^estion^ in jiri^ljipaetic and 
geometry are sojved. 

H " it 
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It is supposed to be derived from gebef, an Ara- 
bic wordy with the particle al annexed to it, and 
signifies in that language the reduction of broken 
numbers to whole numbers. 

Others suppose it to be derived from the Spanish 
word algebrista, a person who replaces dislocated 
bones ; observing that algebra has nothing to do 
^with fractions, forasmuch as it considers broken 
numbers as if they wdre entire, and even expresses 
its power by letters which are incapable of fractions. 

The methods used in this science are two, viz. 
analt/ticaU or the taking of that which is inquired 
after, as if it were known, and then going back by 
consequences, until it be found to be equal to some, 
thing really known : and, 2dly, the synthetical; 
jthat is, the taking that which is wanted Oj 
•known, an4 thence proceeding, by consequences, 
-to the discovery of what is inquired after, or un- 
known. ^ 

In this art, quantities or numbers dre represented 

by letters, and sometimes by figures also, as there 

may be occasion. The advantages of thus express. 

ing quantities, are/ that the numbers, with their 

several operations, which in vulgar arithmetic 

would be lo&t -and swallowed up, in this, are so 

ordered and. managed' as to be preserved distinct 

and in view, and at last produce a rule for resolving, 

iiot only the particular question proposed, but in 

general any other of the like nature.- 

:„. ;1 Geometry 
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Geometry is the most important branch of the 
mathematics ; and, in teaching it, I would reeom:< 
.mend the following rules to the master's notice : 

1ft, To explain clearly to the pupil what the 
science means, and what its uses. 

2d, To make him get by heart the definitions, 
postulates, and axioms^ before he attempts to de^* 
scribe a figure on paper. 

. , 3d, In repeating the definitions, to make him 
draw on a slate each line and figure as. he goes . 
along \, that so, upon their being named, he may 
• readily describe the figure. 

4th, To explain to him the meaning, and, as 
much as possible, the derivation of all the names bf 
the figures and terms in the science ; such as, 
A Triangle Radius. 

Rhombus - Hypothenuse, 
Trapezium Corollary: i 

. for except the pupil understand the full meaning 
of 'the terms he makes use of, he can ha;ve but a 
very imperfect knowledge ^r idea of the science \ I 
know that there is a very great oversight in this 
respect in schools. ^ 

, 5th, To make him thoroughly understand, and 
.practise with his compass, one proposition before 
he attempt a. second ; and to make him 'so much 
master of it, that he may be able to perform it 
without merely copying it from Euclid. 
, * 6th, In describing the figure of. any body to a 
young pupil, I would also shew hixil some solid 

H 2 ' fiubstancq 
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substance, corresponding with it in form, by which 
he will ipore completely comprehend the teacher^s 
meanmg. Demonstration an^ conviction sboaldy 
as much as possible, accompany al) mstractioh* 

7th, It also appeals to hie, that teachers should, 
as much as possible simplify and reduce to the 
Jevel of their young pupils' UYid^rstandings the pro- 
positions in Euclid. They should be divested of 
all super fiuous and tafnnecessary technical terms ; 
and, as I before observed, the application of them 
should always be illustrated by familiar correspond* 
ing objects ; for instance, ki describing a circle, 
and taking its dimensions and contents, sheW them a 
round table, and chalk the diameter, semi-diameter, 
segments, &:c. In describing a square, or an ob* 
long square, shew them a square or oblong table 
and practise them in the dimetisions and cocltents 
of It, &c. . ' ^ 

In teaching the fundamental principle of geo- 
metry, it is necessary to proceed by slow steps, that 
feach proposition niay be fully understood before 
another is attempted. For which purpose, it is 
not. sufficient, that when a question is asked in th^ 
words of the book, the scholar likewise can, in the 
wprds of the book, return the proper answer j for, 
this may be only an act of memory, not of under- 
standing: it is always proper to vary the words of 
tl\e question, to place the proposition in different 
points of view, and to require of the Jearner an 
iexplanation in bis own terms^ informing him^ 

^ however 
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howwer, when they are improper- By this method 
the pupil will become cautious and attentive,, and 
'themaster will know with certainty the degree of 
his proficiency. 

Yet though this rule is geperi^Uy right, I would 
advise, that when the student cannot b^ made to 
comprehend any particular part, it should be for 
that time laid aside, till new light arises from the 
subsequent observations. 

I have always fqund pupih take my meaning 
best, by shewing them familiar corresponding ob- 
jects, ^nd by explaining the terms in a way adapted 
to their comprehension. 

The six first books of Euclid are, probably, enough 
for most young pupils to be taught — more is not 
necessarj^ or useful j fo a man of business at least. 

Those who have a genius and^ inclination for 
mathematical knowledge, having been taught so 
far by a master, will be able to proceed by them- 
selves, either at the university^ or at home. 

The great importance of mathematical know- 
ledge Xofea youth in the study of Navigation is 
too obvious to require any comment ; and therefore, 
in addition to the. observations I have made, in 
Section I. I would recommend to schoolmasters in 
the navy, to make their pupils completely under- 
iStand ^hese outlines that 1 have given, before they, 
proceed to practise them in Euclid or Hamilton 
Moore. They should also be made perfect in the 
H 3 section 
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section of Chronology and its Uses, previous to* their 
beginning the latter author. 

My reason for giving the derivation of words 
from, the Greeks is, that almost all the sciences, 
and their technical terms, are derived from that 
language. 



SECT, 
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SECT. V. 

Of the French Language. 

jr\S the French h the most generally spoken of 
any of the European languages, and, from re. 
cent events, will probably become more in vogue 
than it has hitherto been, it is of the greater conse- 
quence in a work of this kind to lay down the best 
plan for teaching it, in the clearest and most cox^ 
nected points of view. 

I need not observe, that the first thing to be paid 
particular regard to, is the impressing the pupil's 
ear with the proper sounds or pronunciation of the 
letters, which can only be done by very frequent 
practice, and the minutest attention to correctness 
in doing it. Some pupils have what we call a good 
eavy or a facility of catching the proper sound, and 
transmitting it again, with musical exactness, by 
means of the voice : this arises, I apprehend, from 
the clearness, fine make, and better proportion of 
that delicate organ, and its greater harmony, as con* 
nected with the voice, than is to be found in those 
who are said to have a bad ear ; which, I believe, 
is defined as nothing else but a deficiency in the 
formation of that organ, or a langour and a dullnes 
in the e:5ertion of its powers. ,. 

H 4 The 
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The voice, and the organ of speech, its instru- 
ment, have, thrpugh the medium of the mind, 
which causes them to operate or act, in conse«^ 
querice of the impressions made upon it through 
the ear, a very considerable share in the formation 
of just sounds or right pronunciation; and great 
attention to this connection between the ear, the 
mind, and the tongue, ought to be paid by' the 
teacher: it is a mechanical process, attd only re^ 
quires repeated, and close practice. Why is it that 
a Scotchmaii always learns to pronounce the French 
language sooner and better than an Englishman, 
or any foreigner I it is becd\ise, for the most part, 
the Scotch alphabet is pronounced like the French, 
and therefore the Scotch pupil has already acquired 
the just sound of the sevey^l letters, by th^ practice 
of his mother- tongue. 

It is not enough for the teacher to tell the ptipil 
he.has not pronounced such alettex rights and that he 
must pronounce it %p arid so j he tnust, by repeated 
pfactice, . form bis ear and voiceto it, and not cease 
to make him try it, day after day till he Kds tho- 
toughly acquired it, and caii sound it perfectly at 
once. 

Reading should not be attempted till all the 
letters can be correctly pronounced. PorInt'^ 
Analyse des Sons (price Is ) will be found very use- 
ful in acquiring the true sounds. A bad ear may 
be improved by practice, asd the close attention 
of-the master to correct its deficiencies. Sut t^hdre 
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is a thickness or grossness in the auricular organ of 
some pupils, that has a strong connection with the 
«anie deficiency in the ^ther bodily and the menta^ 
faculties, atid which therefore cannot be so easily 
remedied : b,ut with the example of Demosthenes 
before us, it is proved that great obstacles may be 
overcome by proper exertion. The younger the 
.pupil is, the more easfily will he acquire the just 
sounds,^ from the pKs^ncy .of his organs. The reason 
that grown people, or even lads after fourteen or 
^tecn, cannot so easily acquire the just pronun- 
ciation of any language, is, the rigidity qf the 
orgms of hearing: and speech, or, in other words, 
their being more hardened, firmly set, or matured ; 
and. Under thiese circumstances, neither pupils of 
that age, nor their parents, should be surprised if 
they, do not so readily acquire the pronunciation 
0f a language. 

y When tlje sounds of the lettets ar^ properly 
Jacquired, the pupfl itiay then proceed to read ; and 
lierethe teacher's attention, and conscientious care 
to correct the most trifling errors, will be indis- 
pensable. 

; Theaccenfts, and their use, should also now be 
iBXplained to the pupil; viz. tbe acute, as in ii^ -, 
the gravj, as in aprh ; the circamflex, as in mdle, 

I think the use of the French Spelling Book is 
•very necessary for some time, especially if "he pupil 
have a bad ear, or be grown up. Youn j pupils, 
wjip have toler&ble cpjrect ears, will not want it so 

much. 
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much. Po R N Y 's Sjfllabaire Fiangais (price 1 s/ 6d.) 
is the best. adapted book for the purpose. 

In teaching to read the French language cor- 
rectly, there are sdme general rules which 1 have 
been in the habit of impressing strongly on my 
pupils, and the fewer and more comprehensive the 
teacher makes his rules, the better will they be 
retained, and the greater their effect: variety off 
minute rules only serve to perplex. 

1. Whenever a word begins with a vowel, or an 
aspirated /?, the last letter of \he preceding word * 
must always be pronounced full \ as, quandorum 
tout avaliy must be read quant onn a tout ^vfrli, 
instead^ of quan Jig a tou avail. ' i ' > 

Here the d in quand is changed into a /^ from 
its being followed by a vowel, andithe word ong 
is read onn, from the same cause : ihe word tout^ 
from the same reason is also read tuut. ♦' 

2. The accent over the last letter of a word, espe- 
cially if it be an L causes the letter to be sounded 
full, as in avaliy which, without that accents 
would be sounded avails but with it is pro- 
nounced avalij like the English «. - 

3. The distinction between the participle of the 
the verb, and the third person plural of the present 
of the indicative, I have always found to be "a 
great stumbling block to beginners, as. in the 
words distinguant and distinguent ; the former 
of which, the participle of the verb, is proneunced 
distingottg,*^ and the latter, the third perspn plural 

' ' ^ of 
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of the present of the indicative, is pronounced 
distingg ; or, in few words, tell the pupil that the 
nt in the last is omittqd, and that the e and the 
a makes the distinction between the two. 

4. A z at the end of a word is nqyer pronounced ; 
as, for re?idez, doniieZy read rende, donne. » 

5. Oit and ois at the end of a word, ' are always 
pronounced as a in English ; for instance, il 
donnoity is read, il donne j but if a vowel follow, 
the ^ispronoiiticed, 

6. The y, at the end of words, is not often pro- 
nounced, except a vowel follow, as in compli^ 
mens, leursy rczd complimen, leur. 

7. The word foible is pronounced like the English 
Vford fable, and roide, roidenr, like rade, radeur. 

8. The letters oi are sounded a^ oa in French ; as, 
croitre, croatre ; roi, roa ; moi, maa. 

9. The g before an n is not sounded j as in regner^ 
which is pronounced nearly like rayni6 in French ; 
ignition, pronounce iynnilion ; inexpugnable ^ pro^- 
nounce inexpoonyable. 

10. A f with a crotchet, called the cedilla^ under ii, 
is ahvays pronounced s-, as in the word fa, hither, 

"^ it is read sa -, argon, read arson ; Franfois, read . 

• FransL 

-11. The masculine article un, is always pronounced 
^tng, except a vowel follow- it, then it is prb- 

• nounced une, as the feminine article is. 

J 2. The word bon is sounded bong, except a vowel 

follow it^ then it is pronounced bonn : remark 

' that 



108 FRENCH LANCtTAGE. 

that an aspirated h is generally entitled to the 
same distinction- as a vowel. 
IS. £d.r, at the end of words, is pronounced eu^ 
the X .being omitted, except when an h or a 
vowel follow, and then it is pronounced s. 

14. The syllables feu and feu are very apt to he 
improperly pronounced by pupils; they sound 
them as pou and fou ; .they should b^ taught to 
distinguish them with nicety. 

15. The words cosury mctnry &c. are also ^^enerally 
prononnoed wrong, by begixmers^ cpiir^ morur : 
the distinction ixiust be properly explained to 
them. 

16. The words faim^ daim, . ^ssaim, and mai^ 
others terminating in aimy are pronounced ,fing, 
diJigy emngy &c. the aim being changed mto m ; 
norriy parfumy &c. are also sounded nongy parfung. 

17. The syllable nity as jn the third person sbgular 
of the present indicative of the verb, is x pro- 
nounced ai, the t being omitted : as, haity plait, 
is read haiy plai. 

18. The word esty the third person singular of the 
present tense of the indicative of the verb etrcy to 
be, is always pronounced a, as in English, ex- 
cept a vowel follow it, and then it is pronounced eL 

19^ Andy end, ond, at the end pf words, omit 
' the rf. 
20. /-/^r is sounded //zVr, zs in piller, griller; llon^ 
llioHy as in papillon : in short; where two Z's meet, 
they take an i after them. , 

21. Geons 



FRSNCH iANCrAGE. ^109. 

21. Geons is pronounced 707?^^, as in mangeons. 

22. The words habilU, heroine, histoiri^ homme, 
humiliS, omit Jthe k, being mute, or not aspirated. 
In the words Mitlon^ hiroSy hideux, hurlant^ the 

' h is ai&pirated, and therefore pronounced full. 

23. Anty at the end of a word,, makes angy the.* 
being omitted, as in enfant^ demandant. 

24. Get^ and cettCy are sometimes pronounced st and 
stc, as, cet hommcy cette femmey pronounce st 
hommey stefemmey very short. 

25. The^ is pronounced like the English e. 

26. ler, at the end of words, omits the r, except a 
vowel follow. 

27. leuXy at the end of vords, omits^ the r, and 
the X is often pronounced like a « ; as in sixjourSy 
pronounce it itz Jours 5 dix ansy pronounce diz 
ansy &c. 

28. The words paoUy faoUy laouy are pronounced 
pan^ fany Ian 5 that is, the is .omitted. 

29# ^aouly aputy omit the a. 
. 30. AuteuTy beaiiy are pronounced o/<?wr, h6. 
3 1 . Oeiy in oeily oeilladcy ' oeillety sounds like eu ; 

vwuy bosufy are pronounced veuy beiif. « 
52..FranfoiSy AngloiSy EcossoiSy Irlandois, and Hoi- 

landoiSy change tlje ois into a English. 

S5/0itre is pronounced like the word etre, in 

French; as in conyioitrey paroitre. 
34. When there are two or three consonants at the 

end of a word ; as in canard, corps, rompt, &c. 

followed either by a stop, or a word beginning with 

a consonant, the first of them is only to be uttered. 

These 
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These rules, or any others of the samfe nature the 
teacher may chuse to add, should be perfect!/ 
karnt by heart by the pupil at the time he is be- 
ginning to read ; three at once, till the whole are 
compleatly gone through, and strongly impressed 
on the memory, will be sufficient for a lesson; but I 
would recommend that they should be got by heart 
at all events, let the teacher effect it as he will. For 
a more compleatprflfx/> on the formation of French 
sounds, I refer the reader to, Forny's Grammar; 
pages 45 and 46. 

Mons. Texier's-^r< de bien lire, (price 5s.) will be 
found very useful to teachers at this period. 

The next ftc^p is the Grammar and Vocabulary 
of the language, which may be learnt at the same 
time^ a little of each at one lesson. As I have be- 
fore observed, the greater number of words the 
pupil has stored up in his memory, the greater will 
l>e the facility with which he will begin to translate ; 
it will be in exact proportion to his acquirement of 
the Grammar and Vocabulary. I believe Porny's, 
Palairet's, and Rogissard's, are the best grammars ; 
but as a compendious abridgement, and for the better 
attainment of a just pronunciation, I prckvLevizac's, 
especially for those who study without a master. 
It is $old at Dulau's,. in Soho-Square. 

The pupil should now, also, be acquainting him- 
self with the parts of speech, and occasionally parse 

two or three lines to his master. 

In 
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In Porny*s HyllHbairCy before mentioned, a very 
good Vocabulary will be found ; and some familiar 
dialogues, also, for practice. 

The verbs form the greatest difficulty to be-/ 
ginners, from, their uncommon variety in the French 
language, and more than usyal pains must betaken 
to acquire them perfectly. . Porny has arranged 
^em very clearly, and added a praxis upon each 
species. There is a grammar recently published 
by Mr. Creuilly that will be found very useful, from 
an fm proved arrangement of the verbs. 

The pupil should then proceed to. grammatical 
exercisesy a very jgpod guide for which he will also 
find in Mons. Porny's Publication, under that name 
(price Is. 6d.), in which all the rule5 of French 
syntax are applied in every part of its construction, 
digested in a plain, easy, and progressive order. 

Chambaud's Exercises, and the new arrangement 
of them^ by Mi> Satis^ will also be found very- 
useful to the pupil at this period. 

In beginning to translate, the teacher should 
point out to the pupil those particular words which . 
are most frequently occuring in the cpurse of com- 
mop reading,, and also those little expletive? which 
are of greater consequence than is generally ima- 
gined ; he should always be ;nade to read to a full 
Slop, or a colon^ before he attempts 'to translate, 
that he may, with more ease, catch the general 

sense of tlie sentence. 

There 
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There are a few words which are of great Import 
in a sentence, but are not so nicely inculcated upon 
learners as they ought to be, such asjr, there j en, of 
it; donfj of which ; on, they, or the people. 

There are, also, some peculiar idioms and ex- 
pressions which are frequently occurring, and should 
be carefully selected,, by the teacher, for the pupil'd 
particular notice and recollection; indeed, they 
should be got by heart ; as for instance : 
, Sttr le champ, immediately. 

Tout d Vheure, directly. 

Pour le moins, at }east. 

Au plus tdt, as soon as possible. 

jfu plus vile, with all speed. 

A Pavenir, for the future, 

Apeuprhi nearly. 

Tout d^un coup, suddenly. ' , 

A force de, by dint of. 

Tani mieux, so much the better. 
' Amoins-que, unless. 

Tant pis, so much the worse. 

Tant soil peu, never so little. 

Tant s'enfaut, far from it. 

A la bonne heure, well and good, or very welL 

Quant et moi, as for me. 

Vis-i'Vis, over against. 
^ Au pis alter, let the worst come. 

De pis en pis, vrorst and worse. 

J)e mieux en f^ieux, better and better. - 

Four 



Pour Ic motnsy at least. - T 

Touchant cela, concerning that. . . ; 

Ve craifite qw^ Jestj ox fpt f^«r tjbait. : 

Examples (^ the Partide ojx. - 

On nous a dit que, tve have been told that. 
On aime k p?ir]exy people Hke to talk. 
On dit, it is/aid. 
OnVa accuse, he has been accused. 

' The Particle Y exemplijed. 

Fest-il? Uhelhert? : 
Ne VQU»^ fitt pas, doa'^t trust tai(. ^ 
Py pcnseAi> I will think of it. 
Condui^ezi vou^y, fiiew us the way Iq it. 

The .Particle Ek exem^Kfied: / 

En doutez vous? do you doubt it? 

Donnez m'en trois, give me three oj thcmM < . 

Achetez-tfw, h\sy same^ 

Elle jVn fera gloire, she will take a pride: /it 2^.; 

Qja^en dites vous? what do you say tqitf 

The Par tick x xnid k (Exemplified. 

Y en avex vous mis assez ? have you put enough 
of it there ^ - . " 

Envoyons-j^-ew, let us send some there. 

I J'y 
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J*y w itnettrai davantage, I will put some more of 
it to it. 

I would recommend Hudson's Fables as the book 
that should be put into the Pupil's hands for his first 
attempt in translating* as it is easy and amusing^ 
contains some very useful matter besides the fables^ 
and has a small dictionary, at the end, of the words 
that occur in the work, and their several parts of 
speech also annexed to them. 

The pupil should, at first, have some little assist- 
ance or guide, till, by degree^, he is able to do 
without it, and I consider the above as the best of 
the kind for that purpose : a good Recueil of prose 
and poetry might then follow Hudson's Fables. 

To this may succeed Telemachus, and the History 
of Charles XII. of Sweden, by Voltaire; Boyer's 
Di£lionary being used to assist the pupil's progress* 
Gil Bias, Don Quixote, Le Diable Boiteux, 
Rollings Ancient History, and any. other good prose 
works the tea^cher niay select, may then be read : 
but I cannot omit this opportunity of strongly re- 
commending Les Voyages de Cyrus. 

To follow them, I would recommend Molierc's 
Comedies; some of Voltaire's and Racine's Works, 
ComeiUe's, or any other that the teacher may think 
fit, or the pupil fancy; for a little attention must 
always be paid to the latter's choice,, where it is not 
contrary to decency and propriety. 

In 
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\h the mean time the pupil li^ of course^ liiaking 
^^ome progress m speaking French^ which cannot be 
acquired without much pains on his 6wn part» and 
conscientious attention on that of the teacher; the 
former fay unremitting application to the Voca- 
bularyi phrases, and dialogues, and the latter hf 
making it a constant practice to talk to him in 
French, seeking all opportunities of introducing the 
use of that language to himi and carefull/ correct^ 
ing his errors both in speaking and readings point* 
ing out to him the amendments that should be made 
as to idiom, elegance of expression, and exactness of 
pronunciation. 

It is a good method used in many schools, to tnake 
the pupils converse constantly in French/whether in 
or out of school hours, by means of a mark^ which 
being called for by the master at certain hours^ 
makes the holder of it obliged to pay a penny, or 
more, every time ; tha money so collected^ being 
applied to purchase prize books, or other rewards, 
for tjiose^ whoi at the quarter or half year's end, 
are found, by a fair competition, to have the most 
merit in their exercises or themes; and \f the same 
kind of check were inftitiited in schools for English 
only, (and in day-schools in particular) for false 
grammar j vulgarisms, bad pronunciation, &c. I think 
it would have a very good effect. 

It is highly necessary that the pupil should be 
constantly in the habit of writing translations, by 

1 2 way 



IVtai)^ o(> ^ttrcise^ and i page^idvery day shoiild be 
dieilttast quantity . I have isi^n a very good pur- 
|>ose Answered, bbdi as to historical improvement^ 
siid:afiiciiracy in/ translatiiig French, as well a3 
makkig- English ihtoFrencbt by giving the pupil 
t^i alufidgianisot of RoUins's Ancient Hiftory, 
making him urrite the translation of a page every 
day infa^ Eogiish; aiid the ne^t day previous to your 
correcting his usual portion^ hearing Him vivd voce 
make the translation of the preceding day into 
French kgain, from miemory. I recommend this as 
im excellent method, care being also taken that the 
translations be corrected with red ink, the better to 
dtfUflgui$fa the errors. 

: It is alsp a very good plan that is. used in some ' 
f{chdf^3> to make the mpre advanced pupils com- 
pose an Etfglish commercial letter, and a theme, 
once a week ; suppose Tuesday ; and by Friday to 
h^ve them translated into French, ready for cor- 
jection j it following, of course, that the English 
;iMlSter has previously examined them on the Tues- 
day, and corrected, as well as amended, the com- 
position/ 

. I would very strongly recommend to the teacher^s 
attention,' Porny's,Jlf(?//^i> of Letters (price 4s,) on 
various subjects, in French and English, as they are 
extremely well calculated for the instruction and 
improvement of those who are desirous of acquiring 
the true style and exact manner of French epistolary 
correspondence. 

. There 



There is abo anbdarvr wprk, whickftoccarsr to 
me as likely to be of infiniteserVicbiltDTouhg pecH 
pie who have made some progress in tbe Erencb 
langxiage, and that is, the AtlbhVeftot\ HiftoFf of 
the Revolutions ia SUied^^ ih whkh the patieoS 
perseverance, magnanimous character^ and singubur 
adventures of the great Guftavus Vasa, in the 
mines and mountains of Dalecarlia, are so interest- 
ingly described, that the work cannot fail of at- 
tracting the spontaneous attention of the more ad- 
vanced pupil, if it be put in his w^y ; for at that 
period of education, I would not force any particu- 
lar books upon my scholars, or endeavour, as we 
vulgarly say, to cram my own opinions or ideas 
down their throats. Give them an opportunity of 
seeing useful, books, and they will, of 'their own 
accord, wish to read them. 

I recollect that the above work being mentioned 
to me at fourteen years of age, I read it with as 
much avidity as if it had been a first rate novels in- 
deed, I found it superior, in every respect, to any 
trash of that description ; and 1 sincerely wish that 
the early impression the character of that perfect 
hero' made upon my mind, had never been oblite- 
rated in after-life. The character of Charles XIIi. 
by Voltaire, had a different kind of effect on my 
mind; but .even that is an attractive worlj for 
youth. > 

The Abridged Travels of Anacharsis, junior, is 
also a very proper book for y burth, and makes them 
acquainted With the Grecian Hiftory. 

I 3 Sea 
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. SsA YOUTH learning French without a master 
ihould have with them an English translation of the , 
authors they mean to read, that when their die* 
tionary does not enable them to make out a sentence^ 
they may immediately refer to the author's own ex-t 
planation of it. 



SECT. 
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SECT* VI. 

Of Young Persons studying without a Master. 

O sea youth studying without a master, I shall^ 
under each separate branch, point out the books 
proper for them to use ; and it is further necessary 
to observe, th'at, with respect to the classics^ they 
should always procure those editions of the work 
they mean to study, as have both an order, tlotes> 
and translations ; but without making any further 
use of them, if possible, than examining to be 
certain, where they have any doubts of a word or 
passage ; the dictionary, and reading the sentenee 
over two or three times carefully, to observe the ge- 
neral sense or meaning of it, must be their usual as« 
sistants if they have made any progress at all. 

With regard to Latin . exercises, there is a 
book lately published by Mr. Tocquot, which 
I would strongly recommend to persons study« 
ing by themselves, in order to acquire or re- 
gain a knowledge of making Latin : it is a Key 
to Clarke's, and Turner's Exercises. The various 
sentences are turned into proper Latin, or rather the 
particular paflages extracted from different authors, 
are given exactly as they stand in the originals. To 
this corrected book the student may refer upon any 
doubt or great difficulty arising, but updn no account 

1 4 should 



X&O STVDVJMG WITHOtTT A MASTER. 

should it be always resorted to ; the most advanta- 
geous way of using it, is, first to make the exercise^ 
and then to correct it -by that key. 

It has been often observed, that even an old wo- 
man might learn Latin by looking constantly at the 
prayer-book and bible in Latin, while the minister 
or any other person reads them in ^English ; and 
from them proceeding to Corderius,E?opj and other- 
easy authors, might Jhus go through all the classics : 
there is a good <leal of reason in the observation^ 
and Iwould advise students to follow that plan as . 
much. a$ pp^^ibl6, but Remembering at the same 
time^ that it will not teach the grammar, or the syn- 
tax: the attainment of these two obj^^cts must 
be the result of their own application and in- 
dustry, corajnitti^g carefully lo heart, every thing 
necessary to be learQt ior that purpose, the particu- 
lars of wHch^ their owa judgment, and the rules 
laid down in this work^ will point out to tb^m. 
, In thus studying the modern languages, a coYisi- 
derable difficulty will occur, with respect to the 
pronouncing them, with propriety j and the objec- 
tion cannot be thoroughly got over, with all thfe Un- 
dent's, diligence and attention J however he may, id 
a great measure^ make out the prraunciation of the 
greatest part of the words he meets with, and Vene- 
' roni, in his Italian Grammar, has laid down such 
precise and clear rules for the pronunciation of the 
Italian language, that any person acquainted with 
Latin and French, will b^ at no great k)ss to make it 
" ' 'out: 
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out : the Spanish and Portuguese grammars have ge- 
nerally the same guides as to the pronunciation ; any 
bad habits of which may be afterwards cured by 
observation and conversation. The French lan- 
guage, is extremely difficult to acquire without a' 
master^ if ever at all, on account of the niceties in 
the pronunciation and idiom ; but still, as well as any 
okher language, it may be so far acquired, tliat the 
student can understand the sense of what he reads, 
and even make himself understood in conversation.* 
Such students should procure translations of the'se* 
veral books they mean to go through, and read over 
a paragraph first in English, then in the language 
they wish- to learn ; and any words that they do not 
thoroughly understand the meaning or (Construction 
of, they, should take their dictionaries and carefully 
examine them. 

There are always a certain set of words which 
often occur in reading^ an author, and that do not 
change their cases or terminations; these will be 
soon got acquainted with, and in time help him to 
make out the general sense of a sentence or para- 
graph. I have seen a master of an academy, with- 
out being able to pronounce or read the French Ian- ^ 
guage with any tolerable degree of correctness, 
hear his pupils their, translations, and even correct 

* lemza^^ Oraminar, published by Dulau, ip. Soho-squarc, is 
the best adapted for a sea youth, as it is short, and gives the French 
soundsasthey are formed in English pronunciation. 

' them 
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tbeii when wrong, with the greatest precision. 
Every student, has not' an ear to catch a sound cor- 
rectly, but he h^s the use of his eyes and thinking 
faculties^ added to the advantages of ^ dictionary, 
and literal, or at least very plain, translations. AU , 
languages are best learnt by steady perseverance in 
the grammar, and by conversation. 

la order to attain a perfect kijowledge of English 
grammar, the student may take Linley Murray^ % 
(lately published) Exercises in false English, and at 
the same time the Key to it, by which he may cor- 
rect his own errors after he has written the exercise. 
I do not know a book better calculated for a person 
studying the English language by himself. 

In learning to write by himself, the student may 
procure copper-plate copies of all sizes and hands, 
books ruled in any way that he may wish to have 
them, both double and single lines, for text and run- 
ning-hand: pens he may also have ready made to 
his hand, if he cannot make them himself ; there- 
, fore he has nothing to do, but^to sit down and imi- 
tate as nearly as possible the copy he selects for the 
purpose, remembering the Jive leading principles, 
which are the ground-work of writing, viz. 1. Straight 
strokes, 2. Parallel strokes. 3. Equal distances 
between the letters. 4. Eqiual proportions. 5. Tops 
. and tails of letters of equal length. 

In learning arithmetic, the student may procure 
Walkinghame^s Tutor's Assistant, with the Key ; 

which 
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which will correct him in the same manner that Mr. 
Tocquot*8 Key to Cl^ke's Introduction will correct 
his classical exercises. As to merchants' accounts 
there are several ti^eatises^upon that branch, and he 
may select whatever system he conceives will be 
most useful to him ; there cannot be much dif- 
ference on that point ; but I believe 2)//a;(?r/A's and 
Booth's to be as good as any that are published. 

In the study of geography. Turner's system should 
be first made use of; it lays down, in a very plain 
and concise way, the several leading principles of 
the science ; and his system of astronomy is equally > 
proper for a person studying without a master; his 
^explanations being clear and intelligible to any 
pupil that will take the trouble to think and. ex* 
amine his observations with attention. 

(yM/Ar/e's Grammar may then be proceeded to; the ' 
introduction to which is extremely well calculated 
to guide the student to a more general acquaintance 
with the sciences of geography and aftronomy : a 
sniall pair of globes may also be procured, and the 
principles laid down in these syi^tems, practically 
examined; 

The sciences of geography and astronomy arc nar 
turally very circumscribed^ and lie within a small 
compass, owing to the uncertainty and doubt that 
must attend most of our speculative ideas on the 
subject : what is really known, and considered^to be 
correct, wiUbe found in these two authors; which 

will 
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will be quite sufficient to make the student pretty 
well acquainted with the subject. 

He may also accustom himself to poant out, on 
large maps, the counties of England^ Scotland, and 
Ireland ; and then the principal divisions of Europe, 
and of the other quarters of the worlds and to trace 
out the principal rivers and mountains : this kind of 
practice will by degrees enable him to be ready zt 
it when most wanted. 

Under the head of Geography he will find thp 
particulars of these and some further observations 
that will be useful to him. 

History is very much assisted by geography, and 
therefore it should always be preceded by it.— 
•Rollings Ancient History is very well calculated to 
assit the student's views. . 

In studying history, it is best to begin with the 
Roman and Gifecian, or any other that more imme- 
diately relates to the four first great empires of the 
world, descending gradually to the rise, progress, 
and establishment of the present kingdoms of Europe, 
from the fall of the fprmer : the chasm made in the 
series of history by the dark ages must be carefully 
noticed. 

A compendium of English history should precede 
that of foreign nations, such as Goldsmith's, Allen's, 
or some other equally concise ; and then an abridge- 
ment of the history of other modfsrn nations, which 
Gutkrie'sGnmtmr very clearly and cdihprehenfively 

supplies. 
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supplies. It is also the most advantageous way of 
studying history, to finish that of one epoch, age, em- 
pire, or country, before yoa proceed to another; and, 
as you go along, to make memorandums of the most 
striking occurences you meet with, and their dates ; ' 
(the mere dates of history are however very msigni- 
ficant ; the useful part is an account of the most in* 
terestiog and important events which have happened 
among mankind, with the causes that have pro- 
duce/i, and tlie effects which have followed from 
them) by which means you will better impress the 
recollection of them on the memory ; nor should the 
more copious and enlarged histories be attempted, 
till yoaha.Vc made joorself well acquainted with the 
abridged authors, and habituated yourself to ;a me- 
chanical kind of recollection of what you read, by 
taking notes and making observations, whenever 
you come to a subject that is interesting or worthy 
of attention.: 

In rtedying the mathematics, I would adviflc the 
stud^fit tQ.njiake hiwself completely master, in the 
first plac^i of the terms and definitions used by Eu- 
clid in bis first book, and then proceed to practise 
theqioa a slate, as they stand in order. I would t|ien 
recommeiid himito practise in the same way all the 
varibua figures that do not require the nicety of the 
compass, till he could at once form any ,of th^ 
.figures he wished without looking at the book. 

In the study of any particular science pr branch 
pf learning, such as chemistry, botany, natural phi- 
losophy, 
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losophy, &c. it should be the pupiPs fir^st business^ 
to procure the best abstract author oh the particular 
subject he is about to enter upon; tompendioiis 
abridgements of voluminous works, or well chosen 
selections from different authors on the same subject^ 
are always best adapted for persons studying by 
themselves^ and for beginners under masters j be* 
cause, having, without much of that tedious per-- 
plexity or confusion of ideas always attendant 
upon the study of voluminous compositions, ac^ 
quired the general out*lines and principal heads of 
the science, and impressed them on the memory, 
they can with ease proceed to extend and dilate the 
sphere of their examination and researches, as b-^ 
creased age and knowledge may enable them^r 
Every student has a certain sphere or extent of cir- 
cle, according to abilities, and which he ought hot 
to pass till he can do it with safety and advantage^ 

In pursuing this method, it is likewise adviseable 
for the student always to make memorandums of 
any circumstance that particularly attracts his at-* 
tention, or concerning which he may appear to 
agree or disagree in opinion with the author ; any 
improved idea of his own that may strike lamj or^ 
in short, any point or observation that he would 
particularly wish to impress on his mind and re- 
member. 

It is also a good plan to take notes, as he goes 
along, oi^ all the principal heads and sub-divisions 

of 
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of a work, ,of the dates, and other subordinate 
matter that can tend to aid his memory, and facili- 
tate the associaticm of his ideas^ like the fteps of a 
ladder, every one of which assists the workman to 
ascend the rest.* 

The last particular I would recommend is, to 
study the sciences in French, Latin, or any other lan« 
guage that he wishjes to keep up or perfect himself 
in, as by so doing he gains two points at the sam^ 
time : if he is not strong in the language, a transla- 
tion might be used to refer to occasionally. 

* There is an excellent Treatise adapted to this purpose to be 
found in the Monthly Preceptor, a most useful work, edited by Dr« 
Gregory, and published by Mr. Phillips of St. PauPs^hurch-yard, 
entitled << Artificial Memory," and particularly applies to History* 
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